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PREFACE. 



The Pbimaby Arithmetic, Part I., of the two-part edition of Mathe- 
matics FOB Common Schools is designed to cover the work of the first four 
years, and contains those portions of the subject needed by all pupils of the 
common schools : addition, subtraction, multiplication, and division of 
whole numbers ; simple fractions ; and the most commonly used denomina- 
tions of compound numbers. 

Part II., the Gbammab School Abithmetic, completes the ordinary 
grammar-school course in this subject, and contains, besides, two chapters 
on algebraic equations and one on elementary constructive geometry, with 
applications. The first algebra chapter should be taken up with the 
seventh year's work in percentage and interest. The remaining one. 
Chapter XV., may be profitably studied where there is time to continue 
this subject. Although placed at the end of the book, it is intended that 
suitable portions of the geometry work of Chapter XVI. be taught from 
time to time during the last two years of the grammar school. 

The special features of the work are its division of the arithmetical 
portion into half-yearly chapters, instead of the ordinary arrangement by 
topics ; the omission, as far as possible, of rules and definitions ; the very 
great number and variety of the examples ; the use of the equation in the 
solution of arithmetical problems, especially in those of percentage and 
interest ; and the introduction of the elements of algebra and geometry. 

Believing that there is some foundation for the complaints frequently 
made by business men and high-school teachers that grammar-school gradu- 
ates are too often slow and inaccurate in ordinary computations, the author 
has furnished throughout the entire work systematic drills and reviews in 
the addition, subtraction, multiplication, and division of ordinary numbe£i 
and of fractions. 
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iv PREFACE. 

In this endeavor to enrich the grammar-school course in mathematics, 
the attempt has not been made to shorten it so much as some may desire. 
The intelligent teacher can and should do the remainder for himself, by 
rigorously omitting all such topics as he finds unnecessary. 

J. H. W. 
Brooklyn, N.Y., January, 1895. 
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CHAPTER VI. 

MIXED l!nJMBEES.-^PEDEBAL MOKEY, — BILLS.— DEKOM- 
INATE NTJMBEBS. — DECIMALS. — MEASUBEMENTS. 

MIXED NUMBERS. 

447. Oral Exercises. 

How many halves in 1? How many fourths in 1? Six 
halves = ? 12 fourths = ? 6 thirds = ? 12 sixths = ? 

448. Slate Exercises. 
Add: 

1. 7i 2. 5| 3. \^ 4. 3| 6. 74^ 

18 39i 160| \ 3J 

1 27| i 



27 J 17 57| 27f ^ 



449. Oral Exercises. 

450. A mixed number is a whole number and a fraction. 

451. Eeduce to a whole number or to a mixed number : 

¥ ¥ ¥ ¥ Y ¥ V- 

199 
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452. Slate Exercises. 

Add: 

6. 3| 7. 8| 8. 9| 9. 318J 10. 87^ 

95 29^ 48^ 5f 17f 

254^ 73i 35i ■ 52| 3^ 

n H H ij 69t 

453. Oral Exercises. 

How many quarts in a gallon ? 

What part of a gallon is a quart ? 

^ gallon = how many quarts ? ^ = how many fourths? 

How many quarts in a peck ? What part of a peck is one 
quart ? One-half peck is how many quarts ? One-half peck = 
how many eighths? 

J peck is how many quarts ? \ = how many eighths ? f = 
how many eighths ? f = how many eighths ? 



]1 



i J 



* 



i 



3t 



»^ - wm/MMMmmm^ 



\ \ \ \ \ 



Tz T» T 2^ T3^ Tz TTT T2" "Iz "li? 17 i J TiT 

IMM M^ WMM/A Wmm W/y/M/A ^|^ 



454. Draw a line one foot long. Draw a second line of the 
same length ; divide it into halves. Divide a third line of the 
same length into three equal parts. Divide three other lines, one 
into fourths, one into sixths, and one into twelfths. 
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How many inches in a foot ? What part of a foot is one inch ? 
^ foot = how many inches ? ^ = how many twelfths ? 

^ = how many twelfths ? ^ = how many twelfths ? Change 
\ to twelfths. Change J, | to twelfths. How many twelfths = 

i? V I? V I? F 

2 T _8_ » 4 ? ? 

tr — IT TTT — T TT — ¥ — Y 

6 ? ? ? _8_ » » _9 » 

How many inches in ^ ft. + ^ ft. + ^ ft. + ^ ft. + ^^ ft.? 
How many feet and inches? 

How many 12ths in^ + ^ + :^ + ^ + 3^? Change to a mixed 
number. Change the fractional part to a different fraction hay- 
ing the same value. 

What fraction of a dime is 1 cent ? ^ dime = how many 
cents ? ^ = -j^. 

^ dime = how many cents? i=T^. Change ■§■ to tenths, f. ^. f. 

Add -J- dime, \ dime, and -^ dime. How many cents? How 
many tenths = i + i + -^ ? Can you change the answer to a 
different fraction having the same value ? 

455. Slate Exercises. 

Add: 

11. 91^ 12. 62^- 13. 34^ 14. 9^ 16. 31^ 

270i 53^ 6J l4 183| 

Si 96^ 17i 25i ^ 

_h 4 28i 7 30i 

456. Oral Exercises. 

Show by a diagram that \ is the same as f . 
How do we add ^ and \ ? Show by a diagram. 
How many hours in a day ? In ^ day ? In ^ day ? In J 
day? In i day? In ^ day? In ^ day? 

Change ^ to twenty-fourths. ^. \. ^, -J-. ^. 
Reduce |, f , f , |, f . ^, |, {^ to 24ths. 
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457. Slate Hzennses. 


• 






Add: 










16. % 


17. 27| 


18. 33^ 


19. 63| 


20. 87i 


^ 


H 


6tV 


9| 


5H 


26f 


lOOJ 


92i 


A 


V^ 


21. 46^ 


22. 36 


23. 275| 


24. 93f 


25, 23| 


H 


74| 


54A 


6i 


65i 


i 


9^ 


27i 


74i 


23i 


207^ 


81| 


H 


87 


H 



458. Oral Problems. 

1. I spent ^ of a dollar for a ball and ^^ of a dollar for a bat. 
What part of a dollar did I spend for both? 

2. a = how many fourths ? 

3. What will be the cost of a pen-knife at f of a dollar, and 
a book at ^ of a dollar ? 

4. Write ^ with smaller numerator and denominator. 

5. I need -J- of a yard of ribbon for one hat aird |- of a yard 
for another. How much ribbon must I buy ? 

6. Write a fraction equal to ^ with the smallest numbers 
you can. (This is called reducing a fraction to lowest terms.) 

7. Sold ■§■ of a pound of tea to one customer and -J to another. 
How much was sold to both ? 

8. What quantity of oats must I buy to give f of a peck to 
one horse and f to another? 

9. If I sell I" of a dozen of oranges to one person and 4- of a 
dozen to another person, what part of a dozen do I sell? 

10. What part of an hour is 45 minutes ? 
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11. f of an hour is how many minutes? 

12. I spent \ of an hour reading and ^ of an hour writing. 
What part of an hour did I spend at both ? 

13. A boy is carrying 6^ lb. of flour, and 6^ lb. of ham. What 
is the weight of his load ? 

14. Reduce ^ to lowest terms. 

15. 18 hours is what part of a day ? 

16. Reduce ^ to lowest terms. 

ADDITION OF MIXED NUMBERS. 
459. Add 12i, 6|, 8i, 15f, |. 

In the fractions J, f , J, {, f, the numbers above the line, 1, 2, 1, 5, 3, are 
called numerators; the numbers below the line, 2, 3, 4, 6, 8, are called denomi- 
nators. 

To add fractions, they must have the same denominator. An inspection 
of the denominators, 2, 3, 4, 6, 8, shows that 48 or 24 will contain each 
without remainder. 24, which is the smallest number that will contain 
all, is called the least comm^on denominator. 





24 


l^ 


12 


n 


16 


H 


6 


15| 


20 


f 


9 


43| 


M 



= 2|| = 2|. ^715. 43|. 



Instead of writing the common denominator 24, with each fraction, we 
may place it above, and write only the new numerators, i = if , f = If, 
} = ^\, etc. Write 12, 16, 6, 20, 9. The sum of these fractions is ff = 2if = 2f 
f is placed under the fractions to be added, 2 is carried to the whole numbers, 
making 43. 

Note. — The fractional parts of answers should be reduced to lowest terms. 
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460. Slate Exeroises. 






Add: 










1. 23^ 


2. 


73J S. 93f 4. 11^ 


6. 18i 


63i 




8i 2f 


H 


n 


7| 




39A 74VV 5 


JOA 


9A 


3A 




16^ 6i 


H 


i 




6. 


12i + 3,<V + 27J + 


H 






7. 


19i + 7f + 34f + 


4 






8. 


73i + 98i + i + 


33^ 






9. 


5H+ 38i + 23f + 


17* 






10. 


lOOi + 75t + 9J + 


49i 






11. 


83} + 17| + 2i^ + 


69A 






12. 


6tV+ 18i + 32i + 


94J 






13. 


103J + 841 + 25^ + 


9f 






14. 


218| +301| + 18i^ + 


24f 






15. 


444| +518f + 37i + 


95f 






16. 


93| +127I + 18i + 


509f 






17. 


8^+ 64| +126^+1,057^ 






18. 


24i + 9t + 48,V + 


17* 






19. 


99i + 88,!^+ 77f + 


66| 






20. 


105/y+ 32f + 47^ + 


8* 





MULTIPLES AND FACTORS. 



461. A number 'that contains another number an exact num- 
ber of times is a multiple of that number. 

24 is a multiple of 12 ; 36, 48, etc., are also multiples of 12. 
30 is a multiple of 2, 3, 5, 6, 10, 15. 
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462. Oral Exercises. 

1. 95 is a multiple of what two numbers ? 

2. Give two factors of 51. 

3. What number is a multiple of both 8 and 6 ? 

4. Mention another number that is a multiple of both 8 
and 6. 

6. Find the smallest number that can be exactly divided by 
8 and 12. 

6. Give two factors of 91. 

7. 57 is a multiple of what two numbers ? 

8. What is the smallest number that can be exactly divided 
by 4, 6, and 8. 

463. The smallest number that is a multiple of two or more 
numbers is called the least common multiple of such numbers. 

9. Find the least common multiple of 5, 10, 15. 

10. Find the least common multiple of 2, 7, 14. 

11. What part of a dollar is 70 cents ? 

12. f = how many 40ths ? 

13. Reduce 17| to thirds. 

14. Change ^ to a mixed number. 

15. Reduce ff to lowest terms. 

16. What part of a dollar is 15 cents ? 

17. Add J and f. 

18. From i take \. 

19. Reduce ^ to 60ths. 

20. Which is largest, |, f , or f ? 

21. I of 84 = ? 

22. From i\ take ^. 

23. From -^ take ^. 

24. From |f take -^. 

25. From ^ take ^. 
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SUBTRACTION OF MIXED NUMBERS, 

464. Sight Exercises. 
Subtract : 

1. 16H 2. 49^ 3. 38|f 4. 18^ 5. 27^ 

13^ 37^ 29H 14^ 1^ 

6. 28^^ 7. 47| 8. 36|i 9. 25|f 10. 32fJ 

13A 29f 18A 19H 18^ 

465. Slate Exercises. 

11. 35f 12. 63^ 13. 27| 14. b^ 15. 105^ 

-8f -Q^V -17i -25| -8i 



16. 


120f 




-84^ 


21. 


480 




-97i 


26. 


275 




--250f 



17. 


z^ 




-38J 


22. 


375 




-83 J 


27. 


676 




-76f 



18. 13| 19. 99f 20, 67| 
-7,!^ -21^ -59i 



23. 200 24. 873 25. 1,000 

- 90i - 757| - 998f 

28. 999 29. 132 30. 23 

-138f -46^ -I83V 



466. Oral Exercises. 

467. From 197| take 68f . 



197| 
68| 



128H 



1 c 

^*^ Reduce the fractions to a common denominator (15), as in 



9 addition of fractions. \^ being greater than -j^y, we find the 
10 difiference between |f and ly®^, or f |. Writing this di£ference, 
TT 111 we add 1 to 68 and subtract. 
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468. Subtract: 
















31. 8^ 

5* 


32. 


23i 
5i 


33. 


3H 

27i 


34. 


16* 

8i 


35. 


21i 
9f 


36. 3% 

29i 


37. 


33i 

7i 


38. 


59i 


39. 


50i 
24^ 


40. 


99f 

88J 


41. 100^ 
76f 


42. 


25A 
5i 


43. 


93A 
24i 


44. 


98f 


46. 


12| 
4f 


46. 23| 
16A 


47. 


9A 
3i 


48. 


133f 
27t^ 


49. 


16^ 
3^ 


60. 


37i 
29i 


51. 52| 

m 


52. 


64f 
18i 


63. 


125i^ 
lOOf 


54. 


47i 
8f 


66. 


72iV 
50i 


56. 31f 

27i^ 


57. 


63^ 
44i 


58. 




59. 


25| 


60. 


102^ 
86^ 



469. Slate Problems. 

1. From a piece of cloth containing 17-J yards, 5f yards and 
4-| yards were sold. How many yards were left ? 

2. A boarding school uses 3 quarts of milk a day for 7 pupils. 
If there are 77 pupils in the school, how many gallons of milk 
will be needed per day ? Per week ? 

3. A man pays $140.40 for 3 pieces of cloth. What is the 
length of each piece, if the cloth costs $ 1.80 per yard ? 

4. I buy 12f pounds coffee at 28 cents per pound, and twice 
as many pounds at 24 cents per pound. If I give the store- 
keeper $10, how much change will I receive? 

6. A merchant pays $30 for 65 vases. He sells 17 of them 
at 40 cents each, 23 at 60 cents each, and receives 48 cents each 
for the others. What is his profit ? 
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6. Mrs. Jones buys ^ dozen chairs, a bureau for $17.40, and 
a mirror for $13.00. She pays for all 1 38.80. What do the 
chairs cost apiece ? 

7. In selling 40 yards of velvet that cost me $1.40 per 
yard, I gained $ 24.00. What did I charge per yard ? 

8. How much heavier is a cheese weighing 40f pounds than 
one which weighs 26f pounds ? 

9. A farmer sold 36^ dozen eggs to one storekeeper, 5f 
dozen to another, 17f dozen to a third, 8f dozen to a fourth, and 
11-^ dozen to a fifth. How much did he receive for them at 12 
cents per dozen ? 

10. A butcher going to market with $174.40, bought 15 sheep 
at $8 each. If he had had $25.60 more, he could have bought 
4 hogs also. What were the hogs worth apiece ? 

11. A scholar having to multiply a number by 30, mistook 
the 3 for a 5, and his answer was 600. What is the correct 
answer ? 

12. Forty hats were bought for $ 104. At what price apiece 
should they be sold to make 40 cents on each hat ? At what 
price per dozen? 

13. A farmer had 7 bushels of potatoes. He used 2 bushels 
and 3 pecks for seed. What would the remainder be worth at 
20;^ per peck? 

14. A butcher buys an ox weighing 1,200 pounds alive, at 
6 cents per lb. When killed and dressed, its weight is } of the 
live weight. What is the butcher's profit, if he sells the meat at 
an average of 15 cents per lb. ? 

16. The weight of a tub of butter, including the weight of the 
tub, is 48^ pounds. The tub weighs 9^ lb. What is the butter 
worth at 24 cents per pound ? 
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16. One boy had 15 marbles, another had 19, a third had 17, 
a fourth had 13. What was the average number of marbles for 
each boy? 

17. A teacher divided 200 foreign postage stamps among the 
eight boys of his class. He gave one-fourth of them to the first 
boy, one-fifth of the remainder to the second boy, and then 
divided the rest equally among the other six boys. How many 
did each receive ? 

18. A merchant sold 17f yards of muslin, 14^ yards of silk, 
and as many yards of calico as of the other two together. How 
many yards did he sell in all ? 

19. A dealer mixed 2^ pounds of black tea costing 32 cents 
per pound with 1^ pounds of green tea costing 40 cents per 
pound. How much per pound does the mixed tea cost him ? 

20. A man can do -J- of a certain piece of work in a day ; 
another man can do |- of the same work in a day. What part 
of the work can both together do in a day ? How long would it 
take both together to finish the work ? 



470. Slate ExeroiseB. 








Find answers : 








1. 36 2. 124 


3. 28J 


4. 47i 


5. 28 


X 7^ X 19| 


X8 
8. 57 


Xl2 


x^ 


6. 93 7. 84| 


9. 69 


10. 81 


X 106f X 4 


X^ 


X4J 


xiH 


471. Divide: 








11. 93|-!-3 16. 


SOf +5 


19. 


82511-^11 


12. 56f -s- 4 16. 


126} J -f- 6 


20. 


l,728f| + 12 


18. 98J-!-7 17. 


450^ : 9 


21. 


2,460ff ^ 10 


14. 28} -H 2 18. 


860f -f-8 


22. 


3,926^ -*- 13 
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NOTATION AND NUMERATION, 

472. The largest number that can be written with six figures 
is 999,999. 

1,000,000 is called one million. 

Write in figures t^yo million. Three million. Four million. 
Six million. Eight million. Ten million. 

473. Read the following : 

1. 1,234,567 6. 11,034,065 11. 30,100,021 

2. 3,000,560 7. 14,602,500 12. 35,000,600 

3. 5,009,008 8. 117,386,925 13. 401,023,160 

4. 7,090,070 9. 20,007,316 14. 760,030,020 

5. 9,843,000 10. 25,000,005 15. 980,750,000 

474. Write in figures : 

1. Seventy-eight million, one hundred eight thousand, ninety- 
six. 

2. Three million, eight. 

3. Fourteen million, seven thousand, five. 

4. Nine hundred eighty-seven thousand, six hundred fifty- 
four. 

6. Twenty million, thirty thousand, forty. 

6. Three hundred seven million, nine hundred four thousand, 
six. 

7. Nine hundred ninety-nine million, nine hundred ninety- 
nine thousand, nine hundred ninety-nine. 

8. Four hundred seventy-six million, three hundred thou- 
sand. 

9. Thirty-four thousand, eighteen. 

10. Sixty-four million, thirty-two thousand, sixteen. 
Add the foregoing. 
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475. Beview. Slate Ezerdses. 

Read the following numbers. Add each column. 



1. 27,083,549 


2. 508,900,007 


3. 243,576,908 


116,908,070 , 


63,487,291 


36,200,570 


3,006,005 


4,629,880 


5,987,600 


20,080,070 


25,936,097 


380,070 


1,647,893 


134,870,603 


68,000 


206,045 


59,009,300 


593,056 


73,000 


7,000,004 


2,384,672 


180,059 


686,909 


59,876,004 


2,316,045 


50,308 


123,321,123 


54,006,000 


9,999 


88,888,888 



476. Add down and across : 



1+ 


2 + 


3 + 


4-? 


20 + 


30 + 


40 + 


50 = ? 


300 + 


400 + 


500 + 


600-? 


4,000 + 


3,000 + 


2,000 + 


1,000 = ? 


50,000 + 


40,000 + 


30,000 + 


20,000 - ? 


600,000 + 


500,000 + 


400,000 + 


300,000 = ? 



7,000,000+ 8,000,000+ 6,000,000+ 5,000,000 = ? 
30,000,000 + 40,000,000 + 50,000,000 + 60,000,000 = ? 

? + ? + ? + ? =? 
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477. Multiply across. Add multipliers and products. 

lOx 2 = ? 12x 7 = ? 

lOx 5 = ? 12x 4 = ? 



lOx ?=? 12x ?=? 

26x 2 = ? 50x 4 = ? 

25x 10 = ? 50x 20 = ? 



26x ? = ? 50 X ? = ? 

123x 3 = ? 560x 4 = ? 

123 X 20 = ? 560 X 50 = ? 

123x100 = ? 560x600 = ? 



123x ? = ? ?X ? = ? 

478. Add : 

1. $184,635.87^ 2. $263,005.95 3. $5,503.00 

25,904.63 38.462.77 45,837.24 

8,756.95 159,076.50 24,328.49 

889.57 50.318.92 567,849.60 

4,326.98i 36,485.73 20,486.04 

58,030.05 9,860.44 54,200.30 

209,508.67 76,035.00 2,578.64 

37.654.88 8,900.56 328.99 
9,876.54J 4,056.02 3,468.36 

63.250.89 26,465.54 87,243.25 
6,505,33 7,826.98 28,376.42 
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MULTIPLICATION OF MIXED NUMBERS. 
483. Siglit Ez6roi868. 



Give answers : 










1. |of 9 


5. f ofl5 


9. 


A of 19 




2. J of 7 


6. f of20 


10. 


T^ofSO 




3. f ofll 


7. J of 13 


11. 


A of 17 




4. f ofl7 


8. tofl4 


12. 


A of 10 




13. 9 X f 


17. 15 X 1 


21. 


19 X A 




14. 7 X 1 


18. 20 X^ 


22. 


23 Xt*!- 




15. 11 X f 


19. 13 X J 


23. 


17 Xt^ 




16. 17 X f 


20. 14 X t 


24. 


10 X A 




484. Slate Exercises. 








25. 9 X If 


32. 19 X 8A 


39. 


16| X 


15 


26. 7 X 2| 


33. 23 X 9^ 


40. 


17f X 


20 


27. 11 X 3, ^ 


34. 17 XlOj^ 


41. 


18J X 


13 


28. 17 X 4f 


35. 12JX 9 


42. 


19AX 


19 


29. 15 X 5f 


36. 13|X 7 


43. 


20fVX 


23 


30. 20 X 6f 


37. 14fxll 


44. 


21AX 


12 


31. 13 X ^ 




38. 15fxl7 


45. 


22AX 


14 


46. 387 


49. 698 


52. 


31,509^ 




X400f 


X35f 




Xl9 




47. 1,986 


50. 103| 


53. 


2,308f 




X 3,075^ 


X275 


4 


< 1,560 




48. 2,340 


51. 4103| 


54. 


6,089^ 




X 1,607^ 


Xl7 


4 

4 


K 3,520 
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66. 2,345f 67. l,357f 59. 3,579^ 

X 3,004 X 2,060 X 4,300 



66. 4,060 68. 3,050 60. 2,469 

X 2,050| X 2,060t X 4,987^ 



DIVISION OF MIXED NUMBERS. 

488. Oral Exercises. 

How many times is ^ of a dollar contained in $ 1 ? How many 
times is ^ of a pint contained in 1 pint? ^ of a gallon in 1 
gallon ? 

How many times is -J- of a dollar contained in $2? In $3? 
In $5? 

How many times is -J- of a dollar contained in $ 1.50 ? In $ 2.50 ? 
In $3.50? In $4.50? 

How many times is 1 half contained in 3 halves ? In 5 halves ? 
In 7 halves ? In 9 halves ? 

How many times is f contained in f? In |^? In Ji^? In ^? 

Divide 1^ by If ^hJ^. TJbyli. lOJbylf 

Divide 3 by If 6 by If 9 by If 12 by If 15 by If 
. Divide 5 by \\. 6J by \\. 10 by l\. \\\ by If 15 by If 

Divide I by f fbyf If by J. 1^ by |. 2ibyf. 3byf 
3f by i. 

489. Slate Exercises. 

Divide 250 by 12^. 

12J= 25 halves. 
250 =500 halves. 
600 halves -^ 25 halves = 500 -i- 25 = 20, Am. 



MIXED NUMBEKS. 
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Divide 1,887^^ by 18f . 

18i = 75 fourths. 
Change 1,387 J to fourths by multiplying by 4. 

l,387i X 4 - 5,560 ; that is, 1,387^ - 5.550 fourths. 
75 fourths is contained in 5,550 fourths 74 times. 



An s. 74 

7 5)5550 

300 

00 



490. Divide. Prove the correctness of the answer by multi- 
plying the quotient by the divisor. 

1. 75 -^12^ 

2. 150-5-12^ 

3. 75-j- 6i 

4. 150-^ 6i 

5. 62 -5- 15^ 



491. 



492. 



11. 62^-^12^ 

12. 187^-4-12^ 

13. 81i-i- 6i 

14. 193f-^ 6\ 

15. 77^^15^ 

16. 192J|--^17| 

17. 97J-5- 5J 

18. 193f^ 7f 

19. 166f-f-33| 

20. 133J-h16| 

31. 60 -^3J 

32. 60 -^7^ 

33. 60f-5-3 

34. 60J--f-2 
36. 62J-^6i 



6, 105 H- 


IH 


7. 69 -i- 


5J 


8. 93 + 


7* 


9. 100 -H 


33i 


10. 150 + 


16t 


21. 60- 


^ i 


22. 60- 


^H 


23. 60- 


^ i 


24. 60- 


^H 


26. 60- 


^ i 


26. 60- 


^li 


27. 60- 


^ 1 


28. 60- 


^^ 


29. 60- 


^ i 


30. 60- 


^H 


36. 87^- 


^6i 


37. 15f- 


^If 


38. 24^- 


^If 


39. 87^- 


h8J 


40. 42J- 


^^ 



216 




ARITHMETIC. 




493. 










41. 


75 -*- 3i 48. 


18i-^2,V 




42. 


125 -^ ^ 49. 


33i^2,^ 




43. 


53^ H- S^ 50. 


29i^2A 




44. 


190f-^ 3^ 51. 


32i^3i 




45. 


100 -f-llt 52. 


50|^4i 




46. 


100 H- 4 53. 


51|^5i 




47. 


12J--5- 2^ 64. 


61f^6| 



FEDERAL MONEY. 

494. Slate Ezeroises. 

Add the following without placing the amounts in columns. 

1. $8.34, $40.39, $638.27, $594.38, $1.97. 

2. $0.03, $8.05, $600.00, $38.72, $198.52, $0.63. 

3. $432.84, $96.25, $3.64, $782.46, $800.06, $6.50. 

4. $3.60, $40.05, $91.86, $350.48, $84.00, $287.63. 

5. $98.27, $0.60, $600.39, $8.09, $37.38, $503.07. 

6. $202.97, $42.23, $453.60, $7.18, $63.54, $0.37. 

7. $8.43, $0.54, $2.57, $85.13, $425.31, $8.27. 

8. $486.54, $84.62, $1.96, $8.13, $35.84, $236.49. 

9. $83.61, $523.00, $23.04, $0.86, $35.82, $584.60. 
10. $34.80, $93.54, $200.41, $324.86, $50.14, $8.75. 



The foregoing examples may be added directly from this 
book or from the blackboard, the pupils writing on their slates 
nothing but the answers. 
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Subtract the following without re-arranging them. Find 
the sum of the minuends, the sum of the subtrahends, and the 
sum of the remainders. 

11. $1,000.00- $876.49 = 

12. $549.37- $99.89 = 

13. $345.93- $76.04 = 

14. $1,786.08 -$1,097.19 = 

15. $345.00- $187.23 = 

16. $3,545.37- $966.38 = 

17. $82.46- $7.59 = 

18. $5,074.02 -$4,987.63= , 

19. $77.84- $9.88 = 

20. $4,680.35 - $4,679.46 = 



21. ? - ? = ? 



496. Multiplioatioh. 

Find the cost of : 

1. 197 barrels of flour, at $5.66 per barrel. 

2. 486 bushels of wheat, at $ 1.04 per bushel. 

3. 237 tons of plaster, at $6.72 per ton. 
.4. 809 tons of hay, at $11.45 per ton. 

5. 74 car-loads of bran, at $20.62J- per load. 

6. 208 sheep, at $4.65 per head. 

7. 673 barrels of mackerel, at $10.60 per barrel. 

8. 984 bushels of onions, at $1.09 per bushel. 

9. 99 pounds of butter, at 24 cents per pound. 
XO. 208 pounds of coffee, at 28 cents per pound. 
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497. What will be the cost of 157 pounds of sugar, at 5^ per 
pound. 

157 At 5^ per pound 157 poundi will cost 157 times 5f. In prac- 

5 tice, however, we multiply 157 by the smaller number 5. 
rjQf' Ans., $7.85. 

11. 1,876 yd. of muslin, at 6|^. 

12. 2,084 bu. of corn, at 47^^. 

13. 1,864 lb. of beef, at 6^^. 

14. 988 lb. of turkeys, at 13^;^. 
16. 296 bu. of potatoes, at 47^^. 

16. 1,272 lb. of dried apples, at 2{^. 

17. 488 lb. of lard, at 10|^. 

18. 2,240 lb. of sugar, at 4|^. 

19. 5,176 lb. of wool, at SO^^. 

20. 4,892 bu. of wheat, at 99|<i^. 

FRACTIONAL PARTS OF A DOLLAR. 

499. What will be the cost of 16 base-balls at 25 cents each? 

Multiplying 25 cents by 16, we get the answer $4.00. A shorter way is 
io multiply J of a dollar by 16 which gives 16 quarter-dollars, or 4 dollars. 

500. Oral Exercises. 

At 25 cents per lb., yd., doz., etc., what will be paid for : 

1. 32 base-balls ? 7. 37 doz. lemons? 

2. 52 lb. of coffee? 8. 25 bu. of tomatoes? 

3. 48 straw hats? 9. 41 panes of glass? 

4. 84 yd. of ribbon? 10. 33 packages of candy? 
6. 36 second readers ? 11. 49 Roman candles? 

6. 56 vases ? 12. 60 bars of soap ? 
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501. At 50 cents, give the cost of : 

13. 461b. of tea. 19. 76 grammars. 

14. 28 pairs of scissors. 20. 67 boxes of pens. 

15. 38 penknives. 21. 49 picture books. 

16. 84 third readers. 22. 83 dolls. 

17. 44 lb. of candy. 23. 27 games. 

18. 82 caps. 24. 75 feather dusters. 

25. What part of a dollar is 75 cents? 

26. If I pay 8 quarter-dollars each for sleds, how many quar- 
ter-dollars will I pay for a dozen sleds ? How many dollars ? 

502. Give the cost of the following at 75 cents per yd., etc. 

27. 16 pairs of skates. 33. 21 bu. of rye. 

28. 11 yd. of silk. 34. 22 shad. 

29. 24 bu. of peaches. 35. 13 lb. of tea. 

30. 15 gal. of syrup. 36. 30 gal. of ice-cream. 

31. 9 pairs of gloves. 37. 7 mats. 

32. 18 hats. 38. 17 concert tickets. 

39. How many cents in one-eighth of a dollar? 

40. At one-eighth of a dollar each, what will be the cost of 
24 bars soap ? 

503. Give the cost of the following at 12^ cents per lb., etc. 

41. 161b. of meat. 45. 80 jars of jelly. 

42. 48 doz. eggs. 46. 96 cans of condensed milk. 

43. 72 qt. of plums. 47. 104 yd. of sheeting. 

44. 64 gal. of oil. 48. 88 lb. of currants. 

49. How many cents in one-third of a dollar ? 

50. At one-third of a dollar each, what will be the cost of a 
dozen bottles of cologne ? 
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c. 



Give the cost, at 3S| cents per jd., lb., etc., of: 

61. 36 jd. of ribbon. 54. 27 bn. of oats. 

52. 63 pairs of cofi^. 55. 54 pk. of wabiuts. 

53. 48 lb. of batter. 56. 72 doz. oranges. 



506. Parte of a Dollar. 
6\ cents = ^ of $1 

8| cents = ^ of |1 

12| cents = ^offl 

16| cents = ioffl 

25 cents = ^offl 

33|cents=« iof|l 

506. Oral ExendBeB* 

GKve the cost of 72 articles at 

57. 12}^ cents each. 

58. 37^ cents each. 

59. 62^ cents each. 

60. 87^ cents each. 

61. 33^ cents each. 

507. Multiply: 

67. 6i cents X 16 

68. 8^ cents X 24 

69. 12} cents X 88 

70. 16| cents X 54 

71. 25 cents X 240 

72. 88} cents X 66 
78. 37} cents X 48 



37} cents 
50 cents 
62} cents 
66| cents 
75 cents 
87} cents 



foffl 
}of|l 
|of|l 
|of$l 
foffl 
}offl 



62. 66} cents each. 

63. 8} cents each. 

64. 25 cents each. 

65. 50 cents each. 

66. 75 cents each. 



74. 50 cents X 186 

75. 62} cents X 32 

76. 66f cents X 33 

77. 75 cents X 128 

78. 87} cents X 88 

79. 16} cents X 246 

80. 33} cents X 156 
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81. 37J cents X 80 87. $1.3ajx 24 

82. 75 cents X 160 88. $1.12jx 16 

83. 87^ cents X 24 89. $2.25 X 12 

84. 62J^ cents X 64 90. $3.75 x 12 

85. 6^ cents X 160 91. $4.37ix 8 

86. 12^ cents X 168 92. $5.16| X 6 

50a Find the cost of : 

93. 86 neckties, at 50 cents each. 

94. Six dozen handkerchiefs, at 25 cents apiece. 

95. 32 yards of silk, at $1.12J per yard. 

96. 64 arithmetics, at 75 cents each. 
97- 84 geographies, at $1.25 each. 

98. 96 lb. of tea, at 75 cents per pound. 

99. 84 pairs of gloves, at $1.50 per pair. 
100. 72 yards of cloth, at $2.12J per yard. 

509. Blaokboard Exercises. 

Write answers. 

Do not write quantities or prices on the slate. 

1. 687 pounds, at 4^. 8. 695 pounds, at 20^. 

2. 976 yards, at 6^. 9. 248 pounds, at 76^. 

3. 2,504 dolls, at 25^. 10. 186 pounds, at 66|^. 

4. 352 yards, at 12^^. 11. 12 bushels, at $1.43. 
6. 1,728 hats, at 50^. 12. 9 tons, at $22.75. 

6. 933 yards, at 33^^. 13. 8 barrels, at $16.37^. 

7. 938 coats, at $7. 14. 11 sheep, at $7.47. 
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16. 16 gallons, at $3.62]^. 18. 96 pounds, at $1.25. 

16. 13 sacks of salt, at $1.11. 19. 120 gallons, at $2.33 J. 

17. 124 bushels, at $1.50. 20. 64 sacks, at $1.12J. 

510. Oral Exercises. 

At 50 cents each, how many penknives can be bought for $1? 
For $2? For $3? For $10? For $20? 

At 25 cents each, how many readers can be bought for $1? 
For $2? For $3? For $10? For $20? 

At 12^ cents per yard, how many yards can be bought for 
$1? For $2? For $3? For $10? For $20? 

At 33^ cents per pound, how many pounds can be bought for 
$1? For $2? For $3? For $10? For $20? 

51L Oral 

At 25 cents each : 

1. How many base-balls can be bought for $9 ? 

2. Straw hats, for $12? 

3. Boman candles, for $ 18 ? 

4. Readers, for $ 15 ? 
6. Vases, for $21? 

6. Bars of soap, for $3J ? 

7. Packages of candy, for $4^? 

8. Yards of ribbon, for $ 5.75 ? 

9. Bushels of tomatoes, for $10.50? 

10. Pounds of coffee, for $12.75 ? 

At 50 cents : 

11. Pounds of tea, for $43? 

12. Penknives, for $20.50? 

13. Pounds of candy, for $94? 

14. Third readers, for $17.50? 
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16. Caps, for $21? 

16. Grammars, for $37? 

17. Boxes of pens, for $72? 

18. Dolls, for $64? 

19. Pairs of scissors, for $19? 

20. Feather dusters, for $26.50? 

At 12J cents : 

21. Gallons of oil, for $8? 

22. Dozen of eggs, for $11 ? 

23. Pounds of meat, for $21 ? 

24. Quarts of plums, for $ 1| ? 

25. Jars of jelly, for $1? 

26. Yards of sheeting, for $1^? 

27. Cans of milk, for $2^ ? 

28. Pounds of currants, for $ 3.12J 

29. Whisk brooms, for $4.37J? 

30. Collars for $5.62J? 



514. At 33^ cents: 

31. Yards of ribbon, for $6 ? 

32. Pairs of cuffs, for $ 12 ? 

33. Pounds of butter, for $18? 

34. Bushels of oats, for $32? 

35. Pecks of walnuts, for $1^? 

36. Dozen of oranges, for $1-|? 

37. Straw hats, for $2.33^? 

38. Dolls, for$3.66|? 

39. Penknives, for $4.33^? 

40. Pounds of candy, for $5.66f ? 
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At 16f cents : 

41. Collars, for $4? 

42. Pounds, for $21? 

43. Yards, for f -J? 

44. Ounces, for 1^7 

46. Packages, for 66^ cents? 

516. Blackboard Exercises. 

Divide at sight : 

61. $24.50 by 50 cents. 

62. $12.25 by 25 cents. 

63. $26 by 33^ cents. 

64. $ 14.50 by 12^ cents. 
66. $17 by 16| cents. 



46. Quarts, for $1.16|? 

47. Gallons, for $1.50? 

48. Pecks, for $2|? 

49. Feet, for $3.33J? 
60. Yards, for $4.66|? 



66. $18.75 by 25 cents. 

67. $11.87^ by 12^ cents. 

68. $13.33^ by 33| cents. 

69. $37.50 by 50 cents. 
60. $13.33^ by 16| cents. 



DIVISION OF FEDERAL MONET. 

517. Oral Exercises. 

How often is 1 quart contained in 1 gallon ? 1 pt. in 1 qt. ? 
2 qt. in 1 gal. ? 1 inch in 1 foot? 2 in. in 1 ft. ? 3 in. in 1 ft. ? 
4 in. in 1 ft.? 6 in. in 1 ft.? 6 in. in 2 ft.? 8 in. in 2 ft.? 
1 ounce in 1 pound? 1 oz. in 2 lb. ? 4 oz. in 2 lb. ? 1 fourth 
in 1 half? 1 third in 1? 

How often is 1 cent contained in $ 1 ? 2 cents in a dollar ? 
4 cents in 2 dollars? 25 cents in 25 dollars? 



518. Give answers at sight : 

1. $4-*- 10^ 

2. $5^ 5^ 

3. $12 H- 4^ 

4. $36^ 6^ 



6. $63 -H ^f 

6. $7-^25;^ 

7. $20 ^33^;^ 

8. $36 -i- 3>^ 
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9. $40-i-50<^ 15. $16 -J- 16^ 

10. $9-?- 10)2^ 16. $16^16f^ 

11. $l^i^ 17. $16^33^^ 

12. $3-^-$J 18. ^l6-^2bff 

13. $84-h50^ 19. $16-^50^ 

14. $l-i-16|^ 20. $12-*- 20^ 

L At 36 cents each, how many spellers can be bought 
for $27? 

75 

3 6)2700 f 27 = 2,700 cents. Since 1 speller costs 36 cents, for 2,700 
180 cents we can buy m^ spellers. Ans. 75 spellers. 

"~0 

520. Slate Problems. 

1. At $2.75 per day, how long will it take a man to earn 

$110? 

11,000^275 

2. How many yards of muslin, at 12 cents per yard, can be 
bought for $126? 

3. A farmer spent $140 for sheep at $5.60 each. How many 
did he buy ? 

4. A grocer pays $74.50 for tea at ^ of a dollar per pound. 
What is the weight of the tea ? 

5. When rye is worth 87 cents per bushel, how many bushels 
can be purchased for $261 ? 

6. At 12J- cents per pound, how many pounds of meat will 
cost $175.25? 

7. If 75 spellers cost $27, what is the price of 1 speller? 

8. A woman paid $24 for 36 yards of dress goods. What 
did she pay per yard ? 
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9. At 6 for a dollar, how many rabbits can be bought for 
$87? 

10. The coat of 13 houses was 1 36,887.50. What was the 
price of each ? 

521. Sight EzeroiBes. Approximate Aiuwan. 

1. What will be the cost of 39 J lb. butter at 20^ per lb.? 
(Nearly 40 lb. at 20^. The cost is nearly what?) 

2. A man has 4,200 pounds of flour which he wishes to put 
into barrels containing 196 lb. each. About how many barrels 
will he need ? 

(Each barrel contains nearly how many pounds ?) 

3. A merchant bought a hogshead of molasses, containing 47| 
gallons, at 50 cent« per gallon. About how much did it cost? 

4. How many lots at $1,975 each can be bought for $ 12,000 ? 

5. Sold 8 pieces of cloth, 83 yd. to the piece, at $ 1.95 per yd. 
Give the approximate amount of the bill. 

6. 28|| + 37if = nearly what? 

7. 175^^24^^ = nearly what? 

8. 18tx9J = nearly what? 

9. 87^ - 49|f = nearly what ? 
10, 4fx4fx 4^ = nearly what? 

Learn the following tables: 

TlKS. 

60 seconds (sec.) 1 minute (min.) 

60 minutes 1 hoar (hr.) 

24 houra 1 day (da.) 

7 days 1 week (wk.) 
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Dry Measure. 

2 pints (pt.) 1 quart (qt.) 

8 quarts 1 peck (pk.) 

4 pecks 1 bushel (bu.) 

AvoiEDUPOis Weight. 

16 ounces (oz.) 1 pound (lb.) 
2000 pounds 1 ton (T.) 

The hundredweight (100 pounds) is written cwt. 

Liquid Measure. 

2 pints (pt.) 1 quart (qt.) 

4 quarts 1 gallon (gal.) 

A gill (gi.) is equal to one-fourth of a pint. It is very rarely used. 

DENOMINATE NUMBERS. 

526. Slate Exercises. 

1. How many hours in 7^ days? 

2. How many hours in 7 days 12 hours? 

3. How many seconds in 2 hours? 

4. A man buys 12 bu. and 3 pk. apples @ $1 per bu. What 
is the cost ? 

5. What will be the cost of 3 pk. 7 qt. chestnuts @ 8)^ 
per qt. ? 

6. How many pints are there in 5 gallons of ice cream ? 

7. How many half-pints are there in 10 gallons of ice cream? 

8. How many 4-ounce packages can be made from 5 pounds 
of pepper? 

9. A boy pays $1.50 for 1 gallon and 2 quarts of ice cream. 
What is the price per quart ? 
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10. How many gallons of lemonade will be needed to give 96 
people } pt. each ? 

11* Ho w many seconds in 5 hours ? 

12. How many minutes in 1 week? 

13. Change 13 hours and 20 minutes to minutes. 

14. Change 15 bu. and 4 pk. to pecks. To quarts. 
16. How many ounces in 47 lb. 5 oz.? 

16. How many pounds and ounces in 237 ounces? 

17. Change 1,494 minutes to hours and minutes. 

18. Find the number of hours in 6 weeks. 

19. How many hours are there in January? 

20. How many inches are there in 2 yd. 2 ft. and 2 in. ? 

21. How many ounces in 4 tons? 

22. Reduce 6 cwt. and 80 lb. to oz. 

23. How many pounds in f of a ton? 

24. In f of a ton how many cwt. ? 

26. What will 400 lb. of coal cost at $5 per T. ? 

26. What fraction of a ton is 1,500 lb. ? 

27. How many days and hours in f of a week? 

28. Find the number of yards in 3 pieces of cloth averaging 
16 yd. 2 ft. each. 

29. When coal is $5.50 per ton, how much will I have to 
pay for 3,000 pounds ? 

30. A store-keeper charged 70 cents for a roll of butter weigh- 
ing 2 lb. 3 oz. What was the price per ounce ? What was the 
price per pound ? 

31. Change 60 lb. to the fraction of a hundredweight. 

32. How many pints are there in a barrel of oil that contains 
43^ gallons? 
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Give sums : 
56 + 25 21 + 32 + 43 

47 + 47 30 + 20 + 18 

22 + 68 40+13 + 26 

39 + 31 24 + 31 + 30 

'. Give remainders : 



81-56 


750 - 190 


94-47 


510 - 120 


60 28 


630 - 150 


72-39 


820 - 160 


530. Give products : 


310x9 


99x2 


420x4 


65x3 


630x3 


49x4 


740x2 


37x5 


531. Give 


quotients : 


196 + 4 


196 -H 49 


190 : 5 


190 : 38 


192 : 6 


192 + 32 


196 : 7 


196 + 28 


532. Give 


answers : 


^ + ^ 


H- i 


2i+H 


2i-li 


^+^ 


^-^ 


2i+li 


4i-3i 



750+190 


225 + 54 


390 + 120 


315 + 21 


480+150 


437 + 60 


620 + 180 


540 + 55 


750 - 560 


279 - 54 


510 - 390 


386 - 63 


630 - 480 


457 37 


820 - 660 


568 - 25 


26 X 7 


18x25 


24x 8 


16x25 


22 X 9 


13x25 


18x11 


11x25 


450 : 25 


2,790 + 9 


375 ^- 25 


1,680 : 4 


225 : 25 


1,890 : 3 


350 -4- 25 


1,480 : 2 


fof 66 


12J^i 


84x f 


8i + | 


^ of 100 


H-l 


186 X 1 


3i^i 
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533. Oral Problems. 

1. Paid 59^ for muslin and 25^ for trimming. How much 
was paid in all ? 

2. A boy had 75^. How much had he after spending 25^ 
for a knife and 15^ for a ball ? 

3. If 8 lb. of raisins cost $ 1.04, what is the price per pound ? 

4. At $1.89 per yard of silk, what will be the cost of 1 foot? 

5. If 32 lb. of flour cost 96 cents, how many pounds can be 
bought for 60 cents ? 

6. One girl has 16 cents, another has 24 cents, a third has 8 
c^nts. How many dolls at 16 cents each can be bought with 
their money ? 

7. What will be the weight of 3 bushels corn, weighing 56 
pounds per bushel ? 

8. How many ounces in 9 pounds? 

9. How many pounds in 8 packages, each weighing 10 
ounces ? 

10. Find the cost of 3 lb. and 2 oz. of butter at 32 cents 
per lb. 

11. Bought 4 pounds of 6-cent sugar and a pound of butter at 
36 cents. How much change from $ 1 ? 

12. Four boys have 144 marbles among them. If they were 
equally divided, how many would each have? 

13. A man earns $100 per month, and spends $76. How 
much does he save ? 

14. If a man saves $32 per month, how many months will 
it take him to save $960? 

15. Paid $27.90 for 9 jackets. What did they cost apiece ? 
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16. Mr. B's farm contains 520 acres. How many acres will 
he have left after selling 180 acres ? 

17. William's kite string is 435 yards long, John's is 62 yards 
longer. What is the length of John's string? 

18. A farmer raised 168 bushels of grain. He sold ^ of it. 
How many bushels did he sell ? 

19. 6J yards of ribbon are cut into pieces a quarter of a yard 
long. How many pieces are there ? 

20. If it takes 18f yards of cloth to make 3 suits, how many 
yards does it take for 1 suit ? 

21. James has 150 marbles, Thopias has f as many. How 
many marbles have both ? ^ 

22. A newsdealer received $6.36 for papers sold at 3 cents 
each. How many papers did he sell ? 

23. If it takes 4J days for one man to do a piece of work, how 
long will it take 2 men to do the same work ? 

24. A farm is divided into 4 fields, each containing 49 acres. 
How many acres are there in the farm ? 

25. From a piece of cloth containing 10^ yards, 5f yards are 
sold. How many yards are left ? 

26. Find the cost of 28 lb. coffee at 25^ per lb. 

27. How much does a farmer receive for 28 cows which he 
sells at $25 each? 

28. Find the number of hours in a week. 

29. How many pieces, each three-quarters of a yard long, can 
be cut from six yards of wire ? 

30. 3,600 seconds are equal to how many minutes ? 

31. If 25 yards of material are needed for a dress, how many 
yards will be required for 33 dresses ? 

32. At 7 for a cent what will 98 marbles cost? 
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534. Sight Ezeroises. 
Divide : 

1. 960 -J- 240 6. 8,400-5-2,100 11. 10,800-^1,200 

2. 780 H- 260 7. 8,600 -f- 4,300 12. 10,400 -f- 1,300 

3. 960-^-480 8. 8,800^2,200 13. 6,000-^1,500 

4. 720^180 9. 9,600-^3,200 14. 5,700 -f- 1,900 

5. 1,170-5-130 10. 9,900-^3,300 15. 12,000-^2,400 



L Give answers in whole numbers. (Omit remainders.) 

16. 960-*- 241 21. 8,400-^-2,110 26. 10,800^1,205 

17. 779-^^260 22. 8,500 -^^ 4,300 27. 10,300-^1,300 

18. 959 -f- 480 23. 8,800 -i- 2,199 28. 6,100-^1,550 

19. 720-^181 24. 9,599-^3,199 29. 5,700-^1,899 

20. 1,030 -f- 130 25. 10,000 -^- 3,330 30. 12,020-^2,410 



h Multiply : 

31. 1,200x6 36. 1,300x9 41. 2,100x4 46. 1,400x8 

32. 1,800 X 4 37. 2,300 X 3 42. 1,400 X 6 47. 2,400 X 4 

33. 2,500 X 3 38. 3,200 x 2 43. 4,100 X 2 48. 1,300 X 7 

34. 1,700x5 39. 1,500x4 44. 1,600x5 49. 1,200x9 

35. 1,400 X 7 40. 1,200 X 8 45. 2,200 X 3 50. 6,300 X 2 

537. Perform indicated operations : 

51. 18 + (30x4) 57. I of (240 + 60) 

52. 7 + (2x8) -4 58. (7 + 2) X (8-4) 

53. [(7 + 2)x8]-4 59. 7+{2x(8~4)] 

64. 1-a + i) 60. 1-i + i 

66. (6xi) + i 61. 6x(i + i) 

56. i of t of 600 62. fxl2xf 
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Place the following upon the board. The pupils will 
write the answers and nothing else. (Art. 385.) 

63. ^ 67. ^ 71. 'M 76. ^ 79. g 

97 29 93 76 85 

64. MZ 68. ^ 72. ^ 76. ^^0 gO. ^ 

77 45 67 86 66 



75. 


524 
76 


76. 


430 
86 


77. 


310 
54 


7R. 


865 



66. ^ 69. ^ 73. ^ 77. ^ 81. ^ 

36 87 55 54 95 

66. ^ 70. ^ 74. ^ 78. ^ 82. ^ 

57 56 77 94 74 

539. Slate Ezeroises. Beview. 
Add: 
1. 



4. 



$3,947.25 


2. $14.92 


3. $1,094.07 


14,816.00 


3,120.50 


789.14 


956.83 


18.72 


9,870.00 


2,469.98 


79,841.24 


4,009.89 


95,783.04 


3,972.87 


484.78 


9,005.79 


104.99 


9,741.96 


6,598.86 


19.90 


419.74 


1.58 


19,877.46 


4.58 


39.99 


387.24 


999.10 


463.27 


91.85 


23.46 


.85 


901.09 


.98 


$18,477.09 


6. $46.89 


• 6. $48.34 


494.78 


.27 


875.39 


1,489.07 


3,538.39 


82.76 


104.84 


468.43 


9.87 


91.03 


56.19 


53.49 


20,999.99 


3.87 


835.47 


7,583.94 


786.49 


3,457.96 


87.62 


5,898.39 


85,473.89 


3.47 


65.40 


4,938.78 


6,952.83 


808.34 


458.48 
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10. 
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i40. Supply miasinj 


I numbers : 




9,256,874 


8. 348 


9. 7,293 


863,052 


2,967 


82,538 


24,635,998 


36,847 


786,324 


7,007,007 


243,837 


? 


? 


3,096,846 


94,649 


85,386,950 


? 


1,009,765 


6,875,634 


183,634 


256,834 


3,987,456 


986,246 


3,983,387 


35,068 


8,216 


54,619 


705 


586,237 


760,888 


139,049,086 


6,000,000 


10,685,391 


3,157,842 


11. 749,309 


12. 8,352,465 


? 


980 


87,947 


1,308,215 


9,876,543 


40,897,654 


930,084 


1,234,567 


390,784 


17,521,938 


468,208 


9 

m 


743,150 


63,593,065 


1,246,937 


9,807 


82,389,659 


4,373,539 


420,985 


1,293,714 


351,236 


73,612 


460,045 


9,764,318 


9,708 


? 


665,524 


65 


15,813,477 


74,638 


35,986.210 . 


253,352,532 


100,001,010 



841. Multiply: 

13. 9,207x3,014 19. 95 X 95 X 95 

14. 35,482 X 798J 20. 185 X 19 X 78 
16. 5,290x6,075 21. S1\x 23 X 36 

16. 9,204 X 678J 22. 706 X 304 X 509 

17. 75,074 X 395 23. 48|X 32 X 74 

18. 68,431 X 924| 24. 538 X 247 X 125 
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Divide : 

25. 34,463^ 370 31. 68,703,705^-12,345 

26. 2,823,150 -- 1,298 32. 861,420,135^56,789 



27. 639,712 

28. 21,345,738 



624 33. 70,370,088 ^ 25,986 

72,100 34. 4,510,940 -H 4,900 



29. 1,861,704^ 3,510 35. 34,639,215^39,783 

30. 20,857,384^ 3,004 36. 12,345,678^57,095 

543. Slate Problems. 

1. The sum of three numbers is 150. Two of the numbers are 
68 and 43. What is the third? 

68 + 43 + ?= 150 

2. The divisor is 24; the dividend is 264. Find the quotient. 

3. The product is 228; the multiplicand is 19. What is the 
multiplier? 19 X? = 228 

4. The minuend is 175; the subtrahend is 87. What is the 
remainder ? 

6. The remainder is 92; the subtrahend is 89. Find the 
minuend. ? — 89 = 92 

6. The minuend is 176, and the remainder is 99. What is 
the subtrahend? 

7. The multiplier is 15; the multiplicand is 46. What is 
the product? 

8. The multiplier is 16; the product is 272. What is the 
multiplicand ? 

9. The dividend is 300 ; the divisor is 17. Find the remainder. 

10. The quotient is 15 ; the remainder is 3 ; the divisor is 8. 

What is the dividend ? 

8) ? 

15f 
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11. The dividend is 273; the quotient is 21. What is the 

divisor? 

?)273 

21 

12. The dividend is 267 ; the quotient is 13 ; the remainder 
is 7. What is the divisor ? 

?)267 



131 



544. Oral Problems. 



1. What will be the cost of 8 pounds of meat at 15 cents per 
pound ? 

2. Paid $ 12.90 for 3 pieces of lace. How much did each 
cost? 

3. Gave $1 in payment for a 25-cent ball, and 4 ten-cent 
bats. How much change did I receive ? 

4. If 3 straw hats cost 63 cents, what will be the cost of 5? 

5. At the rate of 3 oranges for 5 cents, what will be the cost 
of a dozen oranges ? 

6. A gross is 12 dozen. How many pens in ^ gross? 

7. How many inches in 4 yards ? 

8. How many ounces in 6^ pounds ? 

9. At 5 cents per pint, how much would be paid for a bushel 
of chestnuts ? 

10. A person used 2 gal. and* 3 qt. of milk in one week, and 
3 gal. and 1 qt. the next week. How many gallons are used in 
the two weeks ? 

11. I sold 3 J yards of silk and 2| yards of velvet. How 
many yards in all did I sell? 

12. A man had $6^ dollars, and he spent $3^. How much 
money had he left ? 
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545. Slate Problems. 



1. A man works 9 months, 26 days per month, and receives 
$ 702. What are his daily wages ? 

2.' A merchant buys 136 vases for $272. If 36 are broken, 
how much must he charge apiece for the others to gain $28 on all? 

3. On Monday, the receipts of a store are $180; on Tuesday, 
$30 less; on Wednesday, $110 less than the total of Monday and 
Tuesday. What are the receipts for the three days? 

4. The yearly rent of a house is $480. What is the rent for 
2 years 4 months ? 

6. A mechanic works 300 days per year, at $4 per day. If 
his daily expenses for 865 days average $3, how much money 
does he save each year ? 

6. A woman pays $5.20 for 3 lb. of tea and 56 lb. of sugar. 
What is the price per lb. of the sugar, if the tea costs 80^ per lb. ? 

7. A man had $7,500. He paid | of it for a house, $575.60 
for repairs, and $387.75 for furniture. How much money had 
he left ? 

8. How much hay will be required to feed 18 horses a year 
of 366 days, if each horse receives 15 pounds a day ? 

9. A person pays a debt of $ 576, giving 40 ten-dollar bills, 
30 two-dollar bills, 6 one-dollar bills, and the remainder in five- 
dollar bills. How many of the last did he give ? 

10. A drover buys 64 sheep for $400. He sells ^ of them at $ 7 
each, and the remainder at $8 each. What is his profit? 

11. A merchant sells 56 yards of cloth for $84, gaining $14. 
What did it cost him per yard ? 

12. A package of coflfee, costing 60 cents, was sold for 75 cents, 
the profit on each pound being 5 cents. What was the selling 
price per pound ? 

13. How many yards of cloth, at $1.75 per yard, can be 
bought for $105? 
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14. A tailor buys a piece of cloth for $ 50. From it he makes 
4 pairs of trousers, which he sells at $ 7 per pair, and 4 coats, for 
each of which he receives $15. Thread, buttons, lining, etc., 
cost him $ 16. How much does he get for his labor ? 

15. A man sold a certain number of papers for 50 cents. If 
he had sold 9 more, he would have received 95 cents. How 
many papers did he sell ? 



BILLS. 



Brooklyn, July 31, 1894. 



Mrs. H. J. Short 



Bought of Abraham & Straus. 



IJ yd. Plaid 
16 yd. Cambric 
12 pr. Socks 

1 Wrapper 

4 yd. Silk 

1 pr. Gloves 

2 spools Silk 



fl.OO 
.05 
.25 

.65 

.08 



1 


98 




2 


25 


f 





1. Copy the above, filling in the cost of each item and the 
total. 

2. Robert J. Wildes buys of Caswell & Donaldson 64 lb. of 
sugar @ 4J^; 28 lb. of lard @ 7^^; 24 lb. of coffee @ 25^; 
1 bbl. flour @ $5.75; and 12 gal. of molasses® 25^^. Make 
out the bill. 

3. Make out a bill for 10 pairs of men's shoes at $4.75; 4 
pairs of boys* shoes at $1.47^; 6 pairs of slippers at $.87^; 9 pairs 
of girls' shoes at $2.43; 8 pairs of women's shoes at $3.37^. 

4. Make out a bill for 8J lb. of ham at 14^ per lb. ; 3J lb. 
of beefsteak at 24^; 9 lb. of corned beef at 12^; 10^ lb. of 
chicken at 30^; 12 lb. of roast beef at 18 /. 
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5. Make out a bill for 14 doz. collars, at $1.50 per dozen; 
6 doz. pairs of cuffs, at $2.75 per dozen pairs; 4 doz. shirts, 
at $9.00 per dozen; 3 dozen ties, at $2.25 per dozen; 17 doz. 
pairs of socks, at $2.50 per dozen pairs. 

DECIMALS. 
Si7. Oral Exercises. 

In the number 25, what does the 2 stand for ? 

In the number 467, what does the 4 represent? The 6? The 7? 

In the number 33,333, give the value of the first 3 (commencing 
at the left). Of the second. Of the third. Of the fourth. Of 
the fifth. 

The last 3 is what part of the number represented by the 
fourth 3? The third 3 is whkt part of the second? Each 3 is 
what part of the 3 to its left ? 

The value of each 3 in this number depends upon what? 

In the number XXXIII, what is the value of the first X ? Of 
the second ? Of the third ? 

548. When we write $784.56, the 7 stands for seven times 
how many dollars ? The eight for 8 times how many dollars ? 
The 4 for four times how many dollars ? The 5 stands for five 
times what part of a dollar ? The 6 stands for six times what 
part of a dollar? 

Hundreds. Tens. Units. Decimal Point. Tenths. Handredthi. 

7 8 4 . 5 6 

This is read 784 and 56 hundredths. 
. 37.5 is read 37 and 5 tenths. 
6.492 is read 6 and 492 thousandths. 
.0005 is read 5 ten-thousandths. 
.01234 is read 1,234 hundred-thousandths. 
56.000246 is read 56 and 246 millionths. 
$497,625 is read 497 dollars and 62 cents 5 mills. 

Note. — Cent means hundredth. Mill means thousandth. 
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NOTATION AND NUMERATION. 

549. Note. In reading a number containing an integer and a decimal, 
the word and may be placed between the two, as is shown above. To avoid 
mistakes, the word uniis should be used after the integer in reading such 
numbers as 200.005, 3000.0075, etc. Say: Two hundred units and five 
thousandths, three thousand units and seventy-five ten-thousandths. 



550. Head the following : 



1. 


.7 


8. 


32.4 


15. 


.005 


2. 


34.9 


9. 


1.025 


16. 


1.348 


3. 


.36 


10. 


.35 


17. 


32.6 


4. 


-.95 


11. 


100.025 


18. 


100.25 


6. 


3.275 


12. 


.125 


19. 


627.009 


6. 


9.624 


13. 


.99 


20. 


.099 


7. 


.09 


14. 


.38 


21. 


23.23 



551. Express in decimals : 

1. 7 tenths. 

2. 36 and 47 thousandths. 

3. One hundred twenty-five thousandths. 

4. One hundred units and twenty-five thousandths. 
6. 47 hundredths. 

6. Four hundred units and six tenths. 

7. Four hundred six thousandths. 

8. 3 and 56 hundredths. 

9. Twenty-eight. 15. 887 and 72 hundredths. 

10. 65 tenths. 16. 345 tenths. 

11. 6 and 5 tenths. 17. 6,054 hundredths. 

12. 465 and 8 hundredths. 18. 6,000 and 54 hundredths. 

13. 375 hundredths. 19. 5 millionths. 

14. 4,000 tenths. 20. 562 millionths. 
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ADDITION OF DECIMALS, 



554. Add: 








1. .7 


2. 3.84 


3. 28.978 


4. 5.6 


4.18 


68.075 


,28 


.387 


.005 


.5 


5.875 


26.93 


5.67 


24.698 


18.758 


8.754 



10.555 97.113 

5. .027+1.39 + 48.6 + 72.978 

6. 234.96 + .675 + 50.4 +6.02 + 1.001 

7. 3.047 + 54.79 + .097 + .76 + .662 

8. .8 + .38 + .479 + 27.87 + 375 

9. .445 + 34.75 + 306.973 + .004 + 48.56 

10. .81 + 12.654 + 234.79 + 8.6 + .603 + 42.96 

11. 45.78 + .237 + 6.987 + 18 + 372.003 + 37.5 

12. 4.745 + 36.58 + 725.894 + 9.87 + 75.357 + 86.74 

13. 59.3 + 83 + 9.64 + 48.565 + 6.98 + 8.795 + 963.826 

14. 13,387 + 72.563 + .7 + .603 + 7.245 + .483 + 9.25 

15. 8.3 + 2.576 + 3.42 + 1.5 + 6.279 + .003 + 1.417 

16. .2 + 2.356 + 1.14 + 2 + 4.96 + 3.272 + .7 + 3.54 

1.7. 4.7 + 1.198 + .35 + 763.5 + 1,423 + 157.24 + .437 + 9.5 

18. 7.369 + 1.72 + 32.948 + .429 + .7 + 3.14 + 695 + 7.005 

19. 3.87 + 2.694 + .8 + 251.47 + 9.3 + 1.916 + 41.5 + 751.006 

20. .37 + 6.3 + .008 + 9.63 + 96 + 47.82 + 637.46 + 1.923 
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SUBTRACTION OF DECIMALS, 



From 37. 182.01 1. 28.6 

Take 3.7 4.624 .009 1.003 



33.3 % 177.386 .991 27.597 

L Find answers: 

21. 1-.057 31. 9.34-5.672 

22. 1-.245 S2. 45.268-23.068 

23. 6-3.324 33. 219.843-187.95 

24. 4-2.491 34. 681.38-94.572 

25. 3-1.568 85. 1000-465.874 

26. 7-4.736 36. 30.053-18.7 

27. 3.587-1.34 37. 2,568.91-1,925 

28. 91.352-72.456 38. 1.234 -.825 

29. 42.007-17.658 39. 473.5-298.572 

30. 68.217-39.4 40. 57.083-44.95 

MULTIPLICATION OF A DECIMAL BY AN INTEGER. 

557. Three times 3 tenths equals how many tenths ? 

.3x3 = what? .3x4 = ? 4x.3=? 

1.7 7.5 .275 .35 .0036 

X8 x4 Xl2 x20 xllO 



13.6 30.0 3.300 7.00 .3960 



The products are 13.6, 30, 3.3, 7, and .396 ; the ciphers to the right 
of the decimals, having no value, are omitted in giving the answers. 
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S59. 


Multiply : 








41. 


.36x3 


61. 


275 X 1.2 




42. 


57.2 X 7 


52. 


38.4 X 25 




43. 


6.4 X 122 


53. 


.048 X 375 




44. 


122 X 6.4 


54. 


12.67 X 300 




45. 


.67 X 4 

* 


55. 


6.57 X 9 




46. 


.003 X 512 


56. 


748 X .97 




47. 


512 X .003 


57. 


8.76 X 43 




48. 


* .056x987 


58. 


964 X .347 




49. 


97 X .005 


59. 


570 X .11 




50. 


5,430 X .8 


60. 


360 X .005 


560. 


Sight Exercises. 






Give 


products : 








1. 


684 X 10 


6. 


.961 X 100 




2. 


68.4 X 10 


7. 


.57 X 1,000 




3. 


3.28 X 10 


8. 


.09 X 1,000 




4. 


5.71 X 100 


9. 


.026 X 100 




5. 


5.71 X 1.000 


10. 


5.17 X 10 


561. 


Give quotients : 








11. 


932 -^ 100 


16. 


684 -^ 100 




12. 


86 : 1,000 


17. 


57.6 ^ 10 




13. 


328 : 10 


18. 


24.3 -^ 100 




14. 


9 : 1,000 


19. 


8.75 H- 10 




15. 


48-1-1,000 


20. 


932.5 ^ 100 
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DIVISION OF A DECIMAL BY AN INTEGER, 

562. Sight Ezeroises. 

1. 8.64^2 6. .846^6 

2. 48.24 -H 4 7. .048^8 

3. .465 -i- 3 8. .81^9 

4. 8.40 -F- 5 9. ,12^6 
6. 8.4-4-5 10. .34-5-4 



I. Where it is necessary, ciphers may be annexed to the right of the 
decimal in the dividend. 



8)12 


15) .06 




1.875 


.015 


.004 




64)120. 




\ 




560 


.012 


.413 




480 


125) 1.5 


21)8.673 




320 


250 


27 










63 




) 


S64. Divide: 








11. 25)1.00 




21. 


i= 


12. 4)21.80 




22. 


i= 


18. 8) .2 




23. 


4= 


14. 13)3.913 




24. 


TiV = 


16. 12)48.12 




25. 


f = 


16. 11)70.07 




26. 


Tk = 


17. 24)36.6 




27. 


w- , 


18. 18) .576 




28. 


W = 


19. 25)11.1 




29. 


m^- 


20. 32)62.000 




30. 


^= 
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565. Slate Problems. 

31. A franc is 19.3 cents. Find the cost in United States 
money of goods amounting to 1,250 francs. 

32. A merchant bought 1,800 meters of silk. How many 
yards did he buy, a meter being 39.37 inches ? 

33. A kilogram is 2.2046 pounds. What is the difference in 
weight between the English ton of 2,240 lb. and a French ton of 
1,000 kilograms? 

34. A cubic foot of water weighs 1,000 ounces. How many 
pounds does a cubic foot of gold weigh, gold being 19.4 times as 
heavy as water ? 

35. There are 128 cubic feet in a cord. How many tons of 
2,000 lb. are there in a cord of pine wood, the latter being .66 
times as heavy as water ? 

36. A man buys three plots of ground containing 35.27, 17.8, 
and 40.375 acres, respectively. Find the total cost at $36 per 
acre. 

37. How many pints are there in 2.375 gallons? 

38. What decimal of a peck is a quart ? 

39. What will be the cost of carrying 468 tons of coal at 
$0,125 per ton? 

40. A farmer sold one-eighth of his farm of 224.2 acres at 
$62.50 per acre. How much did he receive for it? 

41. How long is a post which is 5-| feet above water, one- 
half of its length in the water, and one-fourth of its length in 
the mud ? (Diagram.) 

42. Eight pounds of black tea costing 35^ per lb. are mixed 
with twelve pounds of green tea costing 50^ per lb. What is 
the cost of a pound of the mixed tea ? 

43. How many bushels, pecks, and quarts, are there in 1,449 
pounds of corn weighing 56 lb. per bushel ? 
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MEA8 UREMENT8. 
569. Frelimiiiary Ezeicisea. 

Draw a square each side of which ia one inch. This is called 
a square inch. 

Draw a rectangle two inches long, one inch wide. How many 
square inches will it contain ? 

Draw a rectangle three inches long, two inches wide. Divide 
it into one-inch squares. Count them. How many are there? 
How many square inches in the rectangle ? 

How many square inches in a rectangle 6 inches long, 3 inches 
wide? 

How many square inches in a rectangle 4 inches long, 4 inches 
wide? 

About how long is your slate? About how wide? About 
how many square inches are there in its surface ? 

How many square inches are there in a rectangle 12 inches 
long, S inches \%jde? In a rectangle 1 foot long, 3 inches wide? 
In a rectangle 1 foot 1 inch long, 4 inches wide? 

870. Slate Ezerdses. 

How many square inches in each of the following rectangles ? 

1. 13 in. by 14 in. 6. 21 in. by 19 in. 9. 18 in. by 22 in. 

2. 17 in. by 9 in. 6. 37 in. by 14 in. 10. 64 in. by 29 in. 

3. 18 in. by 7 in. 7. 13 in. by 42 in. 11. 1 ft. by 7 in. 

4. 23 in. by 15 in. 8. 27 in. by 31 in. 12. 1 ft. 1 in. by 11 in. 

571. Note. Change each dimension to inches before multiplying. 

13. 1 ft. 3 in. by 12 in. 17. 2 ft. 6 in. by 1 ft. 3 in. 

14. 1 ft. by 1 ft. 18. 3 ft. 7 in. by 2 ft. 9 in. 
IB. 1 ft. 4 in. by 1 ft. 19. 4 ft. 11 in. by 1 ft 8 in. 
16. 2 ft. 6 in. by 1 ft. 20. 5 ft. 3 in. by 2 ft. 11 in. 
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572. Oral Exercises. 



How many square feet in a rectangle 2 feet long, 1 foot wide ? 
•6 feet long by 5 feet wide ? 9 feet long by 7 feet wide ? 

573. Slate Exercises. 

Find the square feet in the following : 

1. 12 ft. by 14 ft. 6. 29 ft. by 12 ft. 

2. 15 ft. by 17 ft. 7. 15^^ ft. by 12 ft. 

3. 19 ft. by 11 ft. 8. 15 ft. 6 in. by 12 ft. 

4. 23 ft. by 15 ft. 9. 18f ft. by 16 ft. 

5. 18 ft. by 16 ft. 10. 18 ft. 9 in. by 16 ft. 

574. Note. Change the inches to fractions of a foot. 

11. 23J ft. by 18 ft. 16. 36 ft. by 23 ft. 5 in. 

12. 24 ft. 8 in. by 18 ft. 17. 13 ft. by 24f ft. 

13. 19 ft. 3 in. by 16 ft. 18. 13 ft. 4 in. by 24 ft. • 

14. 24 ft. by 17 ft. 9 in. 19. 26 ft. 8 in. by 15 ft. 

15. 24 ft. by 16 ft. 1 in. 20 12^ ft. by 12 ft. 

575u Suggestive Examples. 

Measure the top of the desk, and calculate the surface in square 
inches. (Do not include fractions of an inch.) 

Measure the blackboard, and find how many square feet in its 
surface. (Do not include fractions of a foot.) 

Calculate the number *of square inches in a pane of glass in the 
school-room window. 

Find the number of square feet in the floor of the class-room. 

Find the number of square feet in the class-room ceiling. 

Estimate the height of the class-room, and calculate the num- 
ber of square feet in the front wall. In the rear wall. In the 
right-hand wall. In the left-hand wall. 



1 
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576. Slate Problems. 

Suggestion. When the surface is required in square inches, change each 
dimension to inches ; when required in square feet, express each dimension, 
in feet, or in feet and the fraction of a foot ; when required in square yards, 
etc., express each dimension in yards, etc. 

1. How many square feet are there in the surface of a field 
125 feet long, 87.5 feet wide? 

2. A rug is 2 yards long, If yards wide. How many square 
yards does it contain ? 

3. How many square yards are there in a strip of carpet 6 
yards long, 27 inches (f yd.) wide ? 

4. Find the number of square meters in a room 12 meters 
long, 9.75 meters wide. 

5. At 50 cents per square yard, what will be the cost of the 
oil-cloth needed to cover a floor 18 feet (6 yd.) long, 15 feet 
(5 yd.) wide ? 

6. What will be the cost, at $1.50 per square yard, of car- 
peting a room 6^ yards long, 15 feet wide ? 

7. At 3 cents a square foot, how much must be paid for 10 
boards, each 16 feet long, -J- foot wide ? 

8. A field is 30 rods long and 24 rods wide. How many 
square rods will it contain after a strip 24 rods long and 2 rods 
wide is taken from it for a road ? 

9. How many square yards of plastering will be required for 
a ceiling 18 feet long, 15 feet wide? 

10. If a roll of wall paper is 24 feet Tong and 18 inches wide, 
how many square yards does it contain ? 



CHAPTEK VII. 



FEAOTIONS. — DEOIMALS. — BILLS. — DENOMIHATE UUM- 

BEBS. — MEASUBEHENTS. 

ADDITION OF FRACTIONS. 

Sni. Slate Exercises. 

1. Find the sum of lOf, 6|, 5|. 

Since 9 is a multiple of 3, any multiple of 9 will be a multiple of 3. 
Omitting the latter number, we find the least common multiple of 8 and 9, 
72, which is the least common denominator of the fractions. 

2. Add % f, 5^, 41 

Omitting 4, which is a factor of 8, we find the least common multiple 

of 3, 7, 8. 

3 X 7 X 8 = 168 

3. 61 + 4^^ + 71 + * = ? 

L. C. M. = 15 X 8 Omit 5 and 3. 



4. 17f + 4f + 26f 



8 X 9 X 7 = 504 

504 
17f *" 



4t 
26f 



189 
280 
432 



6. 2^ + 8i + 27| + 9i 

L. C. M. of 15 and 6^? 

6. 29VV + 45 + I63V 8. li. + 5|+13A + 8| + 19| 

7. f + i + t + * 9. 8^ + 37f + 28t + 9A+19i 

249 
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SUBTRACTION OF FRACTIONS. 



578. Find answers : 






11. 12J -3^ 


16. 


39^-23^ 


12. 2Z^-\^ 


17. 


92,3^-68^ 


13. 47^^ -8f 


18. 


83O3V - 807^ 


14. 102f 84f 


19. 


12,345 6,082H 


15. 39^-1932^ 


20. 

REVIEW, 


320^ 12033^ 



579. Perform the operations indicated : 

21. 16x(2J+lf) 26. (50| -^- 5) + 12J 

22. (8^-3^) -If 27. 100-^(4x13^) 

23. 18^-(3i-lf) 28. (83| + 17J)X24 

24. (24i-15|)x36 29. 83J + (17|x24) 

7x2 4 



25. (46^ - 17|) -f- 7 30. 



15 X 3 15 



FACTORS AND MULTIPLES, 



580. Oral Exercises. 












Give two factors of : 














4 


Ana 


. 2,2 


6 


Ans. 


2,3 




1. 9 




6. 


25 


11. 


39 


16. 


57 


2. 10 




7. 


26 


12. 


46 


17. 


58 


3. 14 




8. 


34 


13. 


49 


18. 


62 


4. 21 




9. 


35 


14. 


51 


19. 


65 


6. 22 




10. 


38 


16. 


55 


20. 


69 
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581. Sight Exercises. 
Give three factors of : 



1. 8 


6. 28 


11. 50 


16. 


70 


2. 12 


7. 30 


12. 52 


17. 


75 


3. 18 


8. 42 


13. 63 


18. 


78 


4. 20 


9. 44 


14. 66 


19. 


98 


5. 27 


IC 45 


15. 68 


20. 


99 



PRIME NUMBERS. 

A number that has no factors is a prime number. 
1, 2, 3, 5, 7, etc., are prime numbers. 

583. 1. Name the prime numbers between 10 and 20. 

2. Between 20 and 30. 4. Between 50 and 70. 

3. Between 30 and 50. 5. Between 70 and 100. 

584. Sight Exercises. 

Give the prime factors, commencing with the smallest. 



1. 


15 


6. 40 


2. 


16 


7. 48 


3. 


24 


8. 54 


4. 


32 


9. 56 


5. 


36 


10. 60 


6. 


Slate Exercises. 


1. 


86 


6. 92 


2. 


87 . 


7. 93 


3. 


88 


8. 94 


4. 


90 


9. 95 


5. 


91 


10. 96 



11. 


64 


12. 


72 


13. 


74 


14. 


76 


15. 


77 


11. 


100 


12. 


120 


13. 


210 


14. 


240 


15. 


360 



16. 


80 


17. 


81 


18. 


82 


19. 


84 


20. 


85 


16. 


576 


17. 


840 


18. 


1,152 


19. 


1,728 


20. 


2.016 



\ 
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GREATEST COMMON DIVISOR. 

586. A common factor of two or more numbers is a number 
that will divide each of them without remainder. 

The largest number that is a factor of two or more numbers is 
called the greatest com^non divisor. 

587. Sight Exercises. 

Find the greatest common divisor of : 

1. 27 and 48 6. 34 and 51 

2. 25 and 35 7. 32 and 48 

3. 36 and 54 8. 45 and 75 

4. 26 and 39 9. 40 and 65 
6. 42 and 63 10. 54 and 69 

588. Slate Exeroiees. 

Reduce the following fractions to lowest terms: 

2- m 6. T-v^ 10. e^ 

3- m 7. u 11. m 
4. \^ 8. li 12. in 

LOWEST TERMS 

589. How can vou tell that a number is divisible by 2 ? By 5 ? 
A number is divisible by 3 when the sum of its digits (figures) 

is divisible by 3 ; it is divisible by 9, when the sum of ita digits 
is divisible by 9. 

A number is divisible by 4, when the number expressed by its 
last two figures is divisible by 4. 

When is a number divisible by 25 ? 

590. A fraction is reduced to lowest terms by dividing the 
numerator and the denominator by their greatest common divisor. 
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Reduce to its lowest terms yVift"- 

In this example, it is not easy to ascertain by inspection any number 
that will divide both terms. In such cases, the greatest common divisor is 
found by dividing the denominator by the numerator. The remainder is 
divided into the numerator, and each subsequent remainder is divided into 
the corresponding divisor until there is no longer a remainder. This last 
divisor is the greatest corrvmon divisor of the two numbers. 

5 

169 ) 1001 1 
'156 )169 

13 ) 156 
12 

13 is the greatest common divisor. 

169 -^- 13 13 1 . , 

= -— lowest terms. 



1,001 -H 13 77 

In reducing fractions to lowest terms, the above method 
of finding the greatest common divisor should not be resorted to 
if it is possible to get along without it. 



Reduce to lowest terms : 

1- m 

A look at both terras shows that 3 is a common factor. This reduces 
the fraction to ^j^. 41 is a prime number, and is not a factor of 100, so 
that ^jfjf cannot be reduced to lower terms. 

2- Hi 

4+3+2=9; 6+2+1=9 

Since the sum of the digits of each term is divisible by 9, this number is 
a common factor, and reduces the fraction to |f , etc. 

^ 420 

5 is clearly a common factor, etc. 

6- n 10. m 14- m 

t- H 11- T% 16- m 
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LEAST COMMON MULTIPLE, 

594. Sight ExerciBes. 

Give the least common multiple of : 

1. 16 and 24 6. 

. 2. 12 and 15 7. 

3. 3, 9, 11 8. 

4. 4, 12, 16 9. 

5. 2, 3, 4, 5, 6 ' 10. 



2, 3, 5, 9, 10 

2, 3, 5, 6, 9, 10 

3, 6, 9, 12, 4, 18 
2, 7, 14, 3, 9 
5, 10, 20, 25, 50 



595. Slate Exercises. 

Add 14i, 73f , 6f , Vt, 23i, 101^, 58^, 9,3;,. 

Here we have to find the least common multiple of 3, 9, 7, 14, 6, 14, 2, 12. 
Rejecting 3, 6, 2 because they are factors of 12; 7, a factor of 14; and 
one 14, we have to find the least common multiple of 

9 14 12 

Divide these numbers by a prime number that is 
exactly contained in any two of them, bringing down 
the numbers that are not multiples of the divisor. 

Taking 2 as a divisor, bring down 9, and write quo- 3 7 2 

tients 7 and 6. 

3 being a factor of two of the three numbers, 9, 7, 6, is taken as the next 
divisor. 3 is written as a quotient, 7 is brought down, 2 is a quotient. 

As there is no factor common to any two of the numbers, 3, 7, 2, we 
find the least common multiple by multiplying together the two divisors 
and these three numbers. 



2 
3 



9 14 12 



Find the sum. 



2x3x5x7x2 


= 252L.C. M 


252 


14i 




73i 




^ 




A 




23i 




loiA 




58i 




9A 
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h Find the least common multiple of the denominators of 
the fractions |, |^, f , i|, ||, ^, 



2 

2 



20 30 45 12 Omit 4 and 6. 



10 j:g 45 6 Strike out 15, a factor of 45. 

5 45 3 Strike out 5 and 3, factors df 45. 

L. C. M. = 2 X 2 X 45 = 180 
Add the fractions. 

59% Find the L. C. M. of : 

1. 4, 6, 3, 5, 8, 20. Strike out 4, 3, 5. 

2. 9, 15, 15, 4, 4, 12, 25. Strike out one 15 and two 4's. 

3. 2, 3, 5, 7, 5, 14, 10, 12, 24 

4. 2, 3, 5, 6, 8, 10, 15, 16, 80 

5. 20, 30, 40, 50 

6. 2, 3, 4, 6, 8, 12, 16, 24 

7. 24, 12, 5, 3, 10, 18 

8. 11, 3, 7, 77, 33 

9. 18, 5, 9, 40, 16 
10. 10, 12, 15, 21 

ADDITION AND SUBTRACTION OF FRACTIONS. 

59B. In adding or subtracting fractions, they must be reduced 
to a common denominator. The least common denominator is 
the least common multiple of the denominators. 

In the following examples, determine the least common denomi- 
nator by inspection^ if possible. 

599. Add: 

1. 8^,5i,3i 6. 1,1,^,3/^,14 

2. 45f, 20i, 8f, ^ 7. 63^^, 3|, 2^, 5|, 1^ 

3. 32i, 19|, 6^, 8H 8. ^^, 7t^^, 84, 6^^, ^ 

4. 2i, 20, 3|, ^, 5i 9. 5,ij, 18^1^, 3i 7i, 8i 

5. 8t. 45f , 2i^, 4^, li 10, 17^n/^, ^, 6A, tHtt. T«TF 



^ 
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600. Subtract: 

11. 65H-57A 16. 251^ -27^ 



12. 18i^-9ff 17. 755if -283ff 

13. 100^-15^ 18. 100t*t-89t^ 

14. 102^-27^ 19- 123^1 -80e 

16. 208^-128^ 20. 67-^ -58^1^^ . 

601. Perform the operations indicated : 

21 + 5 21 



21. 



25 + 5 25 



22. 21_21-5 
25 25-5 

23. (37f-llf)- (28^-19^) 

24. 14|-8J-3| + 4i 

25. (8A + 6|) - (8A - 6|) 

26. 4fxl6x8| 

27. (2f + 5i)^(li + 2^+3i) 

28. (a^ + 4i)-H(2i+li) 

29. (3^x36)xS^ 

30. 4| + 3i-6f+17i-9| 

■ 

602. Beduce to lowest terms : 

31- T^ 36. T^ 39. tVI^ 

32- T^ 36. VW 40. TiyrfVV 

33. tMt 37. VWV 41- tMt 

34. iJtfyV 38. t{^ 42. tWt 
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603. Oral Problems. 

1. A person traveling from New York to Albany (140 miles 
apart) has gone 93 miles. How much farther has he to go ? 

2. There are 196 pounds of flour in a barrel. How many 

pounds ill ibbl.? 

3. How many fourths in 24f ? 

4. Reduce ^ to lowest terms. 

5. Change ^^ to a mixed number. 

6. Add i, ^, and {. 

7. From a chest of tea containing 45^ lb., 14f lb. are sold. 
How many pounds remain ? 

8. From ^ of a dollar take 10| cents. 

9. How many cents in ^J^ + ^ + ■j'lr o^ a- dollar? 

10. A farmer has 60f acres of pasture and 20f acres of wood- 
land. How many acres in both ? 

11. The circumference of a circle is about 3^ times its diameter. 
If the diameter is 8 feet, about what is the circumference ? 

12. Mary is 12 years and 7 months old ; Jane is 3 years and 
11 months older. How old is Jane? 

13. In a year and a half William will be 7 years 2 months old. 
How old is he now ? 

14. What number multiplied by 3 equals 231 ? 

15. What number between 7 and 12 is a prime number? 

16. A boy received 9 marks in arithmetic, 8 in penmanship, 
and 7 in reading. What was his average mark ? 

17. ^ of a class consists of boys. How many girls in the class 
if it contains 49 pupils ? 

18. If July 1 falls upon Tuesday, what will be the date of the 
third Tuesday of July ? 
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19. If July 1 falls upon Thursday, upon what day will the 
first of August fall ? 

20. A man bought 20^ lb. of sugar ; he sold lOf lb. at one 
time and 6^ lb. at another. How much had he left ? 

21. If 3 qt. 1 pt. oil cost 7 cents, what will 1 gal. 1 qt. cost? 

22. IIow much will have to be paid for 7 cows at $50 each, 
and 4 horses at $150 each? 

23. f = how many hundredths? 

24. What are the two factors of 87 ? 

25. Find the G.C.D. of 36 and 54. 

604. Slate Problems. 

1. A merchant sold one firkin of butter at 19f f^ per lb., a 
second at 20f ^ per lb., a third at 16^^ per lb. What was the 
average price per lb., each firkin containing 56 lb. ? 

2. If eggs are sold at the rate of 21 for 25 cents, how much 
will be paid for 5J dozen ? 

3. If a train travels 45 miles per hour, how far will it go from 
half-past 9 in the morning to a quarter of 7 in the evening? 

4. To the sum of 6^ and 19-| add their difierence, and find 
how often the greater number is contained in this total. 

5. A mechanic has deposited in the savings bank $35 per 
month for 11 months, and $20 the twelfth month. His expenses 
have averaged $3 each day of the year. What are his daily 
wages for the 300 days he has worked ? 

6. A merchant sold 4 pieces of cloth containing 27-J- yd., 
26-| yd., 29|- yd., and 28J- yd., respectively. How much did he 
receive for the cloth at 96 cents per yard ? 

7. Keduce -J^ to lowest terms. 

8. A man has 8^ bu. of peanuts. He puts them into bags 
holding -g^- bu. How many bags does he fill ? 
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9. A 160-acre farm consists of 5 fields. The first contains 17.38 
acres, the second 29.4 acres, the third 35.073 acres, the fourth 
25.875 acres. How many acres are there in the fifth field ? 

10. How many seconds in 7 hours 15 minutes? 

11. Find the total cost of 2 doz. rockets at $7.50 per gross, 
3 dozen Roman candles at $9.60 per gross, and 24 doz. pin wheels 
at $1.35 per gross. (1 gross = 12 doz.) 

12. From a piece of silk that contained 28^ yd., there were sold 
^1 yd., 6^ yd., and 13| yd. Find the value of the remainder at 
$1.20 per yd. 

13. Three pieces of cloth bought at $2 per yard cost $150. 
The first piece measures. 23^ yd., the second measures 30^ yd. 
How many yards in the third piece ? 

14. Three lots of tea were sold for $330. The second con- 
tained twice as much as the first, and the third three times as 
much as the first. The third lot contained 330 pounds. Find 
the selling price of the tea per pound. 

15. What part of a person's income remains after he spends 
i t\, and I of it ? 

16. A boy loses ^ of his marbles, and he gives away \ of them. 
If he has 17 marbles left, how many had he at first ? 

17. A cask of molasses contained 80 gallons. One- fourth of it 
leaked out. If the molasses cost 60 cents per gallon, what price 
must be charged for the remainder so that there will be no loss. 

18. A dealer sells If gross, 3^ gross, 4^^ gross, 9^ gross, and 
8| gross of lead pencils at 36 cents per dozen. How much does 
he receive for ?l11? 

19. There are four towns. A, B, C, and D, on a certain rail- 
road running east and west. A is 41^ miles west of C; D is 39^ 
miles east of B ; B is 22-J- miles west of C. How many miles from 
A to D ? Make a diagram. 

20. If 12J dozen rockets cost $5.75, what will 15 dozen cost? 



1 



260 




ARITHMETIC. 








SPECIAL DRILLS 


f 




605. Give sums : 








59 + 75 


22 + 34+18 


560 + 390 


225 + 154 


65+86 


67 + 83 


19 + 47 + 30 


270 + 280 


315 + 421 


59 + 47 


94 + 38 


25 + 35 + 26 


640+260 


437 + 260 


88+22 


66 + 56 


17 + 18+19 


430+480 


540 + 355 


61 + 39 


606. Give remainders : 








134 - 75 


750 - 290 


131 - 65 


279 - 154 


124-89 


150 - 83 


510 - 220 


123-84 


386 - 263 


112-56 


132 - 94 


630 380 


156 - 78 


457 - 237 


180-89 


122 - 56 


820 - 560 


164 - 97 


668-325 


100-61 


607. Give products : 








49x2 


123x3 


46x6 


47x25 


48x8 


47x3 


431x2 


34x6 


25x36 


37x8 


48x4 


122x4 


38x7 


33x25 


46x9 


43x5 


332x3 


49x7 


25x27 


35x9 


608. Give quotients : 




• 




141 H- 3 


111 H- 37 


925 -i- 25 


266 -H 7 


266 : 38 


192^-4 


192 H- 48 


875 ^- 25 


296 : 8 


296 : 37 


215 -f- 5 


215 -s- 43 


750 : 25 


414 : 9 


414 : 46 


276 -H 6 


276 : 46 


625 : 25 


360 : 8 


360 : 45 


609. Give answers : 








i + l 


H-* 


66xli 


i^* 


18|^2f 


i + i 


1*-| 


84xlf 


i^l 


21f-K2| 


i + i 


li-i 


100 X If 


i^i 


lOf^ ? 


* + l 


H-i 


126 X 1| 


i^* 


10f4-2J 
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610. Oral Problems. 

1. Find the cost of 1 lb. of tea at 75 cents, and a piece of 
ham at 56 cents. 

2. A farmer sold 58 sheep from his flock of 121 sheep. How 
many remained ? 

3. What will be paid for 8 lb. of coffee at 35^ per lb.? 

4. A laborer received $ 4.88 for four days' work. How much 
did he earn per day ? 

5. At $40 each, how many cows can be purchased for 
$2,000? 

6. Bought 20 lb. of sugar at 5^ per lb., and 2J lb. of butter 
at 30 i. What was the amount of my bill ? 

7. A piece of cloth measuring 31^ yards was divided into 2 
equal parts. Find the length of each. 

8. How many weeks in a year of 366 days? 

9. If I pay 25 cents for 3 pounds of cherries, how many 
pounds can I buy for $1.25? 

10. Find the cost of a bushel and a peck of peanuts at the rate 
of 5 cents per quart. 

11. A farmer had 164 acres of land. How much had he left 
after selling 87 acres ? 

12. Find the total number of pounds in 3 tubs of butter 
weighing respectively 25 pounds, 34 pounds, and 36 pounds. 

13. At 60^ per lb., how much tea can be bought for $5.85? 

14. A drover paid $219 for oxen, at an average price of $73. 
How many did he buy ? 

15. What will be the cost of 20 bu. of wheat at $ 1.04^ per bu. ? 

16. At 24^ per lb., how masy ounces of butter can be bought 
for 18^? 



\ 
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17. A woman pays $540 per year for a house. What is the 
rent per month ? 

18. How many weeks in 294 days? 

19. At 72^ per yard, what will be the cost of 2 ft. 11 in. 
of lace ? 

20. How much does a grocer receive for a barrel of flour, 196 
lb., retailed at 3 cents per lb.? 

21. If 47 men can do a piece of work in 4 days, how long will 
it take 1 man to do the same work ? 

22. Find the cost of 36 acres of land at $25 per acre. 

23. If it takes 3^ yards of cloth to make a coat, how many 
coats can be made from 24-^ yards ? 

24. How much will be paid for 84 yards of silk at $ If per 
yard? 

25. If a certain quantity of provisions will last one man 215 
days, how long will it last 43 men ? 

26. How many square yards are there in a rectangular field 
36 yards long and 25 yards wide ? 

613. Sight Ezeroises. 
Add: 

1. 3| + 5i 4. l^ + ^ 7. 8f + 6| 

2. 4^ + 81 5. 7i + 9^ 8. 15| + 8^ 

3. 9| + 7f 6. 5f + 2| 9. 9| + 5| 

614. Subtract 8^ from 10. 

(10 J — 8^) is how much greater than (10 — 8^) ? , 

To subtract 8 J from 10 J^ mentally, we find the diflference between 8 J and 
10, which is IJ, and to this add J. The answer is 1}. 

10. ll|-6| = 4i + |=? 

11. l^-^=^+^=? 
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615. Subtract at sight : 






12. 23| -19^3^ 


18. 


Hi -8^ 


13. 16f 9| 


19. 


27i -7i 


14. 18J - 3f 


20. 


35i -3i 


16. 15J - 8| 


21. 


11* -^ 


16; 9i - 2J 


22. 


43A-8f 


17. lOyV 5i 


23. 


60i -4f 
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616. Slate Exercises. 

Divide without writing products (Art. 385) : 

3 6)17837 
343 



197 
17 



1. 4,320 -f- 32 

2. 5,387 -f- 51 

3. 8,795 -f- 75 

4. 10,246 -f- 84 

5. 21,321-5-97 



6. 42,387 

7. 73,690 

8. 105,261 

9. 423,958 
10. 867,293 



123 

345 

624 

1,008 

2,534 



CANCELLATION. 

617. Slate Problems. 

1. If 17 horses cost $4,387, what will I pay for 51 at the 
same rate ? 

618i Problems consisting of multiplication and division can be some- 
times shortened by indicating the operations, and then canceling. To solve 

S4387 
the above, we indicate the cost of one horse, ^ , and of 51 horses, 

17 
o Since 17 is contained in 51 three times, we 
43ft7 4387 X Sit cancel both numbers by drawing a line 

— -— X 51 or ''- through them, and we write a 3 above the 

1 ' ^^ 61. The answer io $4,387 X 3 =» f 13,161. 



} 
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2. If 15 eggs cost 25 cents, what will 10 dozen cost ? 

25 X 10 X 12 
15 

We indicate price of one egg by dividing by 15. Multiplying this by 10 
times 12, we get the price of 10 dozen. 

In this case, 15 is not contained in any number ^ . 

above the line. We divide 15 and 10 by 5, canceling ok v TCI y 19 

them and writing quotients 3 and 2 alongside. 3 is con- — ; — ^ — ^ 

tained in 12 4 times; so we cancel 3 and 12. Our r-P 

answer now is 25 cents x 4 X 2 = 200 cents, or J) 2. r 

3. Eighteen men can do a piece of work in 26 days. How 
lon^ will it take 13 men to do the same work ? 

One man will take 26 days X 18. 

4. Seventeen barrels of flour, 196 lb. each, were put into 
bags holding 49 pounds each. How many bags of flour were 
put up ? 

6. At the rate of 23 cents for 7 pounds, how much would 
be paid for 91 pounds of flour? 

6. A bank pays $4 interest a year on every $100. How 
much interest will be paid for 3 years on $650? 

7. At $45 per thousand for bricks, what must I pay for 
63,200 bricks ? 

8. If flour is $6 per barrel (196 lb.), what must be paid for 
a 49-pound bag ? 

9. A grocer buys 84 dozen eggs, and sells them at the rate 
of 21 eggs for 25 cents. What does he receive for them ? 

10. A miller buys 9,840 pounds of wheat at 90 cents per bushel 
of 60 pounds. How much does he pay for it ? 

11. What will be the cost of 64 sheep, if 18 cost $198? 

12. If 18 men can do a piece of work in 42 days, how long 
will it take 21 men to do the same work ? 
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13. What will be the cost of 66 doz. pens at 42 cents per 
gross of 12 doz. ? 

14. A certain quantity of hay feeds 15 horses 56 days. How 
long will it feed 14 horses ? 

15. A merchgmt bought 9 pieces of cloth, each containing 24 
yards, for $189. What was the price per yard? 

MULTIPLICATION OF FRACTIONS. 
619. Oral Exercises. 



vvhat 
What 
What 
What 
What 
What 
What 
What 



8 i of 2 fifths ? Of 4 sevenths ? Of 6 elevenths ? 

s^of|? Ofi? OfJ? Of^? Show by a diagram. 

s^of|? Off? Off? Of|? 

siof^? fofi? fofi? 

sioff? foff? foff? 

s-l-ofi? iof|? fofi? I off? 

s the half of 1^? Of 2^? Of 3^? Of4i? 

s one-third of li ? fofl^? iof2^? |of2|? 



620. Multiply I by f 

This means to find J of ^. 
Since J of i = yV- J of | = 3^. and j of | = ^^. 

I X $ = 1^5 ; that is, the product of the numerators is divided by the 
pioihict of the denominators. 
Note. — Cancel when possible. 

Multiply i by A- 

3 
5 



Show by a diagram that 2x3 tenths = 3 fifths. 



1 
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Multiply 12| by 3^. 
Reduce the mixed numbers to improper fractions. 

17 7 



^x| = f = 39| 



623. Slate Exercises. 

Multiply : 

1. I by 96 16. ^xSi 

2. 128 by f 17. 3^ by 12^ 

3. |by^ 18. ixm 

4. fbyi 19. -f by I by If 

5. fbyf 20. 8^ of If of ^ 

6. 3^^ by 72 21. II X f X ^ 

7. 24|byl8 22. ||of|fof|f 

8. 69f by 32 23. | of 65| 

9. 111-1^ by 28 24. fof55| 

10. 67 by If 25. 6| X 7f 

11. 2|by3f 26. 4|X5| 

12. Ax2f 27. fof4|x3| 

13. 17|by6| 28. f of3|x43V 

14. 6|xf 29. 1|X2|X3| 

15. 4|by8| 30. 2| X 2| X 2| 

624. Find answers : 

31. H + ^ 36. '(8|x21)-^ 

o o 

32. (3|-2|)X| 37. 5|+6|+7f 

33. |of(5|-3f) 38. 18f-3|-7| 

34. (24| + 16|)-^8 39. | of | of r3| + If) 

35. (3| + 2|)x(3i-^2i) 40. (18|-6f)-^ll 
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DIVISION OF FRACTIONS. 

625. Oral Exercises. 

3 fourths is contained in 4 fourths how many times ? 

4 fourths -5- 3 fourths = ? 

1 -^ f = how many thirds ? 

626. Give answers in improper fractions. 

1-^1 = ? 1^1 = ? l-i = ? 

Can you show by a diagram that 1-^| = 1J = J? 

627. Divide^ by |. 

We can divide by reducing both fractions to a comnron denominator : 

The following is another method : 

f is contained in 1, f times. In ^ of 1, it is contained ^ of f times, 
orff 

To divide by f , we multiply by what fraction ? 

). Divide I by ^. 
x\ is contained in 1, -^/ times. In |, it is contained } of ^-^ times. 

Canceling, ^ X ^^we have f = 1 J. Am. 

i 9 
3 

630. To divide by -^^ we multiply by what ? 

Can you give a rule for dividing by a fraction ? 

N. B. Change mixed numbers to improper fractions. 
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633. Slate Exeioises. 



Divide : 

1. 8-^ 

2. i 

3. 10 

4- A- 

5. I 

«• A 

7. IJ 

8. 5 

9. H 

10. i^ 

11. 24^ 

12. 6| 

13. ^ 

14- H 

16. T^r 



4 

10 

5 

If 
11 

17 

20 

9 



16. 

17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 8^ 






A 



26. 9J 

27. 18^ 

28. 15^ 

29. 16J 
80. 23^ 



f 
3f 

f * 

A 

•3f 

11* 
13f 



634. Perform operations indicated : 



31. (3|x4i)-10i 

32. (13i-7|)X| 

33. (20X|) + | 

34. (20-i-|)xf 
36. 20h-(|X|) 

36. (20-H|)H-f 

37. (14i X 7) - (9 X 10|) 



38. (II X M) + (4t X 6i) 

39. 34|-17| + 20H 

40. 18f + 24T3y-36if 

54x9x7f 
4fxf 

5^x7|x3j^x6i 
2f X 4i X 81 
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635. Oral Problems. 
Give analysis of each : 

1. If base-balls are worth f of a dollar each, what will be the 
cost of 16 base-balls ? 

2. Paid $ 12 for base-balls, at f of a dollar each. How many 
were bought? 

3. What is the cost of 2 feet of ribbon at 30 cents per yard ? 

4. Find how much a yard of ribbon is worth, if ^ yard costs 
20 cents. 

6. If it takes f yard of material to make one waist, how 
many can be made from a piece containing 24 yd. ? 

6. If 18 jackets require 24 yards of cloth, how much is 
needed for 1 jacket? 

7. A man had 60 acres of land. How many acres had he 
left after selling f of his land? 

8. After spending ■§■ of his money, a person had $36 remain- 
ing. How much money had he at first? 

9. If tea is worth f of a dollar per pound, how much can be 
bought for ^ of a dollar ? 

10. When tea is $.50 per pound, how much can be bought 
for $.76? 

11. When silk is selling at $.75 per yard, how much can be 
bought for one-fourth of a dollar ? 

12. Find the cost of a gallon of milk at the rate of 9 cents for 
3 pints. 

13. f of a gal. of milk costs djf. What is the price per gal. ? 

14. f of what number is 12 ? 

16. 1 yard and 1 foot of wire cost 16 cents. How much must 
be paid for a yard ? 
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16. A man bought some cows at $ 35 each, and the same num- 
ber at $ 45 each. What was the average price ? 

17. A girl received 100 per cent in three' studies, and 80 per 
cent in the fourth. What was her average ? 

18. A square floor contains 144 square feet. How many feet 
long and wide is it ? 

19. Mr. Brown mixed 3 pounds of black tea worth 40 cents a 
pound with 1 pound of 60-cent green tea. What is the mixed 
tea worth a pound ? 

640. Slate Problems. 

1. A milliner sells 3 pieces of ribbon at 18 cents per yard. 
They measure 4f yd., 3^ yd., and 5^^ yd., respectively. What 
is the amount of her bill ? 

2. How many feet and inches in -jAj- of a yd. ? 

3. To make powder, a man mixes 7^ lb. of saltpetre, 1^^ lb. of • 
sulphur, and as much charcoal as sulphur. How many pounds 
of powder will there be ? 

4. Four men form a partnership ; the first furnishes ^ of the 
capital, the second f , and the third ^. What fraction of the . 
capital is furnished by the fourth ? 

6. I pay 15 cents more for a half pound of tea than I pay for 
a quarter pound of the same tea. What is its price per pound ? 

6. After doing f of a piece of work, a man requires 3 days 
more to finish it. How many hours does he take to do the 
whole work if he works 8 hours per day ? 

7. If 1 lb. 7 oz. coiFee cost 46 cents, what will 3 lb. 9 oz. 
cost? 

8. Add 14 days 6 hours 50 minutes and 15 days 17 hours 
10 minutes. 

9. If a dozen pairs of gloves cost $15.25, ^bat will b^ the 
cost of 60 pairs? Cancel. 
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10. 15 men do a piece of work in lOf days. How long would 
it take 6 men to do the same work ? 

11. To make a cloak 3 yd. of cloth 1^ yards wide are re- 
quired. How much cloth f yd. wide would be required? 

12. In 3 years 4 months a gas company manufactures 4,200,000 
cubic feet of gas. How many cubic feet are manfactured per 
year? 

13. If 2J dozen hats cost $80, what will be the cost of 3 hats ? 

14. A boy hires a boat at 20 cents per hour. How much has 
he to pay if he uses it from 20 minutes before 9 a.m. until 10 
minutes past 1 p.m. ? 

15. A and B kill an ox. A takes f and B the remainder. 
If B's share weighs 361^ lb., what is the weight of the ox ? 

16. A grocer buys 30 dozen eggs at 18 cents per dozen. He 
sells them at the rate of 15 eggs for 25 cents. What is his profit? 

17. How many cents in ^^ of a dollar? 

18. What fraction of 18f is 6f? ^ = ? 

19. A farmer buys a horse for $140, and sells it at an advance 
of -^ of the cost. What is the selling price ? 

20. In 1893, A was 36 years old and B was If times as old. 
In 1884, B was how many times as old as A ? 

21. From the sum of 18x^ and 25f take their difference. 

22. If 2| acres of land cost $220, what will be the cost of 17|- 
acres ? Indicate the work, and cancel. 

23. A can do a piece of work in 6 days, B can do it in 6 days, 
C can do it in 6 days. How long will it take all three working 
together ? 

24. Find the value of "A—A^' 

iof 3| 

25. A man sold a horse for f of its cost, losing $40. What 
did the horse cost him ? 
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FRACTIONAL PARTS OF A DOLLAR. 

64L Oral Problems. 

1. How many 60-cent base-balls can be bought for $15? 

(15 +« 

2. How many 75-cent base-balls can be bought for $15? 

(15 + f) 

3. At 75^ per lb., how much tea can be bought for $ 1 ? 

4. How many hats at $ 1.25 each can be bought for $15? 

(15 + H) 

5. Paid $16 for coffee at 25^ per lb. How many pounds 
were purchased ? 

6. At 33 J ^ per lb., how many pounds of butter can be 
bought for $32? 

7. Find the number of yards of ribbon, at 12^^ per yd., that 
will cost $45. 

8. At 6J^ per bar, how many bars of soap will cost $11 ? 

9. If 4 pieces of violet soap are sold for 25^, how many can 
be bought for $9? 

10. $24 is paid for corn at 75^ per bu. How many bushels? 

11. I spent $30 for lace at 66^^ per yard. How many yards 
did I buy ? 

12. For $36 how many pairs of rubber shoes can be bought 
at 37^^ per pair? 

13. Oats are 62^ f^ per bu. How many bushels will $40 buy? 

14. A farmer pays 87^^ per bu. for seed rye. If his bill 
amounted to $21, how many bushels did he buy? 
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15. A store-keeper sold $33 worth of collars, at 16^^ each. 
How many did he sell ? 

16. At the rate of 3 for 50^, how many collars can be bought 
for $25? 

17 . Corn is worth 20 ^ per can. How many cans will cost $ 32 ? 

18. Find the cost of 35 yards of cloth, at $1.25 per yard. 

19. At $1.25 per yard, how many yards of cloth can be 
bought for $35? 

20. How many pairs of gloves, at $ 1.75 per pair, will cost $28 ? 

21. When coal is $5.25 per ton, how many tons can be bought 
for $42? 

22. Cost of 16 pairs of shoes at $2.75? 

23. 33 jackets at $3.33^? 

24. 18 yd. cloth at $2.16|? 

25. Paid $26 for cloth at $2.16| per yard. How many 
yards did I buy ? 

26. Find the cost of 16 pairs of skates at $ 1.87^ per pair. 

27. If sheep cost $ 3.12^ each, how many can I get for $ 75? 
. 28. How many 25-cent balls can be bought for $8.75? 

29. Divide 775 by 25. 

30. Divide $8.25 by 75^. 

31. How many square feet are there in a lot 96 ft. long 25 ft. 
wide? 

32. Find the total cost of 32 head of cattle at $75 per head. 

33. How much must be paid for 32 cows at $37.50 each? 

34. If sheep are worth $3.75 each, how much will a farmer 
receive for 32 sheep ? 

35. If a train goes at the rate of 25 miles per hour, how many 
hours will it take to go 675 miles ? 
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BILLS. 



Nmw Yo«k, OtL 1. 1894. 



Mrs. William Mabtin, 



Bought of Gray and Winter. 





IdM, 


Aug. 


13 




15 




19 




27 


S^pt. 


19 




26 



44 yd. Carpet 
3 Oak Chaira 
1 Rocker 

18 yd. Oil Cloth 
1 Parlor Suit 
6 Kitchen Chairs 
1 Table 

36 yd. Matting 



1 .90 








1-75 


t 








12 






.50 










75 






.75 










4 


50 




.3aj 






¥ 







1. Copy the above. Sapply the missing amounts. 

2. John K. Schultz has bought the following goods of Arth'ur 
B. Rowe & Co. : 

Jan. 3, 1894, 50 lb. of sugar, at 5J^; 4 lb. of tea, at 62^^. 
Jan. 4, 10 lb. of coffee, at 32J^ ; 2 bbl. of flour, at $5.75. Jan. 9, 
24 bars of soap, at 16f ^ ; 42 lb. of starch, at 8^. 

Make out a bill dated Feb. 1, 1894. 

3. Make out a bill for the following articles bought during 
March and April. Supply the names of buyer and seller, also 
the dates. 

23^ yd. of silk, at 80^; If yd. of lace, at $2.40; 64 yd. of 
muslin, at 6^^ ; 8 spools of sewing silk, at 7^ ; 4 pr. of stockings, 
at 65^ ; 6 yd. of linen, at 87^^ ; ^ doz. collars, at $2.10. 

4. Make out a bill for the following goods bought June 15. 

3 cases of torpedoes, at $2.20; 12 boxes of fire-crackers, at 
^^1.62^; 3 gross pin wheels, at $1.35; 5 gross sky-rockets, at 
^.25 ; 2 doz. balloons, at $2.25 ; 45 lanterns, at 9^. 
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647. Sight Exercises. 



1. 



4. 



36x14 



2. ??X16 
8 



3. 12 X 



43 



24 

25x18 
36 



5. 



42x23 
21 






8. 



33x12 
99 



9. 



12. 



67x36 
18 



10. ??X82 



41 
11. 4x 



93 



12 

89 X 13 
26 



13. 



16. 



83x36 
12 



14. 1| X 48 

15. 15 X I 



44x17 
34 



648. Visitors to Frospeot Park. 



Month. 


Carriages. 


BqueBtrians. 


Pedestrians. 


Sleighs. 


ToUls. 


January 


43,398 


1,953 


408,230 


6,680 




February 






112,140 


8,032 


485,990 


16 




March . . 






128,520 


12.027 


526.270 






April . . . 






120,240 


8,827 


656,925 






May . . 






359,621 


15,805 


1,944,353 






June . . 






208,096 


14.687 


1,233,873 






July . . 






220,860 


5,575 


1,443,173 






August . . 






260,516 


9,578 


1,640,651 






September 






333.639 


11,926 


1,704,611 






October . 






421,220 


16,246 


1,699,851 






November 






316,020 


15.324 


1,268,101 






December 






174.256 


12,157 


719,569 






ToUl . 
















Monthly average . . 












Daily average . . . 













In the foregoing table find the total number of visitors for each 
month, the number of visitors by carriage for the year, the 
number of equestrians and pedestrians, the number by sleighs, 
together with the grand total for the year. Find also the daily 
and the monthly average. 
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SHORT METHODS. 

649. Oral Problems. 

1. Multiply by 25 : 

16, 19, 21, 23, 25, 29, 33, 36, 42, 48. 

2. How many square feet in a lot 84 ft. long, 25 ft. wide ? 

3. What is the weight of 25 bbl. of flour, each weighing 
1961b.? 

4. Find the cost of 25 lb. of cofiee at 32^ per lb. 

6. What will a woman have to pay for 25 yd. of silk at 
$1.60 per yd.? 

6. A man sold 25 cows at $44 each. How much did he 
receive for them? 

7. Multiply 64 by 12J. 

8. Find the cost of 12^ bu. of wheat at 96^ per bushel. 

9. At $12.50 per bbl., how much would I have to pay for 
56 bbl. of pork ? 

10. How many pens in 12^ gross ? (144 to gross.) 

11. Find the cost of 12J lb. of tea at 56^ per lb. 

12. How many square yards in a field 96 yards long 75 yards 
wide? 

650. Blackboard Exerdses. 
Write only the answers : 

1. 837 X 25 8. 25x2,174 15. 12|x 1,084 

2.. 763x 25 9. 837 X 250 16. 12^x2,196 

3. 934 X 25 10. 763 X 250 17. 12^x3,670 

4. 508 X 25 11. 864 X 12^^ 18. 12^x6,281 

5. 25 X 686 12. 776 X 12^ 19. 864 x 125 

6. 25 X 301 13. 236 X 12^ 20. 776 X 125 

7. 25x1,039 14. 404 X 12J^ 21. 125 X 1,020 
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eSL Add 15| and &f . 

Adding f and | [ or ^ ] , we get 1^. Write ^ and carry 1. 

22. 34^+15^ 29. 25J +46f 

23. 42f+19t 30. 57|. +17| 

24. 84f+18f 31. 29J +84^^ 

25. 40^ +16^ 32. 68J + 13f 

26. 15| + 32| 33. 74^ + 18f 

27. 35f + 20J 34. 37^ +60^ 

28. 12f + 41t 35. 13| +81i 

652. Write answers : 

36. 57i-18f 43. 37| -29J 

37. 98f-56i 44. 583^-50^ 

38. 46|-19} 45. 24^ -6J 

39. 67|-8J 46. 90,^-181 

40. 74|-40i 47. 6m -9\ 

41. 571-181 48. 37^ -29| 

42. 98^-561 49. 24J -6^ 



Multiply 18| by 4. 

f X 4 = 3. 4 eights are 32, and 3 are 35 (put down 5). 4 ones are 4 
and 3 are 7. Ans. 75. 

50. 27^ X 10 67. 20^ X 11 

51. 33^X12 58. 40|x5 

52. 16f X 8 59. 16| X 7 

53. 17|X8 60. 37^X3 

54. 19|X6 ■ 61. 45fx5 

55. 15Jx3 62. 23^X4 

56. 13|x4 63. 17|x6 



} 



278 ABITHMETIO. 

654. Do not change dividends to improper fractions. 
64. 3 )454 71. 6 )25t 

66. 4)56^ 72. 7 )10j^ 

66. 1 2) 36^ 73. 6 )75# 

67. 5 )72^ 74. 7 )97A 

68. ll )83t 75. 1 0)874 

69. 8 )37t 76. 4 )66| 

70. 9 )48j: 77. 3)941- 

MULTIPLICATION OF DECIMALS. 

655. Oral Ezeroises. 

3 and a decimal multiplied by 2 and a decimal gives ahovi 
what product? 

44.02 X 2.05 = about what? 

656. Slate Exercises. 
Multiply : 

1. 32x2.5 6. 9.6x1.125 

2. 3.2x25 7. 34.9x2.34 

3. 6.4x4.5 8. 5.625x8.4 

4. 7.2x3.75 9. 1.875x12.8 

5. 12.8x5.7 10. 42.36x2.95 

657. In multiplying 32 by 2.5, how many decimals are pointed 
off in the product ? In multiplying 3.2 by 2.5, how many are 
pointed off? How many are pointed off in the product of 9.6 
by 1.125? 
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658. Can you tell the relation the number of decimal places 
in the product bears to the number in the multiplier and in the 
multiplicand ? 

^X-^ = ? .7x.7 = ? .lx.l = ? 

11. 1.75 X 64 16. 

12. 8.375x40 17. 

13. 24.5 X 18.2 18. 

14. 9.6 X 12^ 19. 



.lX.01 = ? 
18.4 X 20.25 
11.16 X 42.40 
66.6 X 8.3^ 
6.24 X 1.75 



15. 7.48 X 8.6 



20. 400.04x89.25 



DIVISION OF DECIMALS. 

659. Divide 42 by 2.1. 

Changing the decimal fraction in the divisor to a common 
fraction, we have 

42-^23V = V^H = ¥xM = W. 
42^-2.1 = 420^21. 

660. When we change the divisor 2.1 to 21, we have multiplied it by 
10, and the same change must be made in the dividend. 

661. In the following examples, make each divisor a whole 
number by removing the decimal point, and make a correspond- 
ing change in the dividend. 

Divide : 



21. 


80- 


-2.5 


22. 


8- 


-2.5 


23. 


840- 


-1.2 


24. 


36 ^ 


-A 


25. 


36- 


^.9 


26. 


12.6- 


-6.3 


27. 


48- 


-15 


28. 


18.36 -. 


-.6 


29. 


50- 


i-.25 



30. 


72-^ 


-.5 


31. 


960- 


-.03 


32. 


.847 H 


-.007 


33. 


27^ 


-.002 


34. 


10- 


-.8 


35. 


1.268 H 


-.08 


36. 


196.8 - 


-.013 


37. 


19.63 - 


h.018 


38. 


1.963 H 


-,013 
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Ans. 15 100. 



qQ13. )196q300. 
66 



13 



Remove the decimal point in the divisor 
three places to the right, and make a corresponding 
change in the dividend, adding two ciphers. 

To show where the decimal point originally he- 
longed, it may he enclosed in a small circle, instead 
of being erased. 

When the divisor is thus made a whole number, the decimal point in the 
quotient will be placed under (or over) the new decimal point in the 
dividend. 

1.736^16 17.36 -5- .16 .01736^-1.6 



00 



.1085 Ans. 



1 6)1.736 
136 



80 



39. 


.504- 


^.024 


40. 


5.04- 


-.24 


41. 


50.4 -. 


-2.4 


42. 


504- 


-24 


43. 


168- 


I-.7 


44. 


36- 


-.12 


45. 


.875- 


h.25 


46. 


123.6 H 


-.01 



108.5 Am. 



.01085 Am. 



o16 .)17q36. 
136 



1q6. )q0.1736 
136 



80 



80 



47. 


392 H 


-3.2 


48. 


48 H 


-3,000 


49. 


92 H 


-.23 


60. 


.875 H 


-125 


61. 


381.17 ^ 


-8.11 


62. 


.624^ 


-9.75 


63. 


48.195 ^ 


-3.57 


64. 


829.31 -i 


-.019 



664. Divide 381.6 by 95.032. 



4.015 + 



95q032. )381q600. 

147200 



521680 



The sign (+) after the last figure of the quotient indicates that there is a 
remainder. 

665. Divide, carrying out the quotient to 3 places of decimals : 
65. 31h-13 68. 7.049-4-1.6 

56. 4.5-5-17 59. 81.22^3.275 

57. 920.07^-46 60. 246.3^93.473 
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666. Sight Exercises. 
Write answers at sight : 

1. .042x200 6. 40 X. 7 

2. .13x300 6. 25X.08 

3. .014 X 50 7. .234 X .2 

4. 8.1 X 60 8. .73x30 



9. .121x4,000 

10. .061 X 500 

11. .03 X 1,000 

12. .012 X 700 



667. Remember that 369 ^ 1,000 = ^f^ = 369 thousandths 
= .369 ; that 219 h- 100 = 2.19 ; and that 6 h- 100 = .06. 



13. 369-^3,000 17. 2,460-^3,000 



14. 219 

15. 48.6 



16. 1.89^ 90 



300 
60 



18. 
19. 



196 
6 



20. 27.9 -^- 300 



4,000 
500 



21. 4.68 -f 20 

22. 30.5^ 500 

23. 18.8^ 200 
*24. 248-^4,000 



668. Slate Exercises. 

Cancel the ciphers in the divisor, and remove the decimal 
point in the dividend a corresponding number of places to the 
left, prefixing ciphers if necessary. 



1. 1,728^1,200 


2. 172.8 : 1,200 


3. 1.728 : 1,200 


1200)17.28© 

1.44 Ans. 


120022 


.7208 
.144 Ans. 


1200) .01o728 

.00144 Ans. 


4. 2,436 : 3,000 






10. 


45 : 800 


6. 136.5-4-1,300 






11. 


25.2-4- 240 


6. 84.8 H- 80 






12. 


345.6^-1,200 


7. 100.1 -i- 700 






13. 


4,004-4- 110 


8. 1-4-40 






14. 


5.28-4- 60 


9. 2.2 -t- 50 






15. 


907.5 -H 1,500 
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SIGHT APPROXIMATIONS. 

669. Give approximate answers. Whole numbers. 

1. 17^ X 3|^ ; or, about 17 X about 4. 

2. 25j^5^ -^ fl ; or, about ^b-^\ nearly. 

3. 6^X6^ 7. 799|^-^99ff 

4. SOO^^V^llff 8. 7^x1^ 

6. 86fxH 9- HxHt^ 

6. 35|-^3^ 10. 64^ Xf 

670. Give answers in whole numbers : 

1. 8.75 X 9.999 ; or, 8.75 X 10 nearly. 

2. 24.00P -i- .4999 ; or, 24 -h nearly ^, or J. 

3. 25.125x11:834 7. 799.9 X .103 

4. 36.843^6.105 8. 7.999x7.999 

5. 86.4 -H .983 9. 7.001x12.003 

6. 32.04x5.001 10. 64.001-^.249 

671. Give the cost, approximately, of : 

1. 49 horses at $ 199 each. ($200x49.) 

2. 199 yd. 2 ft. 11 in. of cloth at $2.50 per yard. 

3. 3 lb. 15 oz. of butter at 25^ per lb. 

4. 398 coats at $ 12 each. 

5. 7 bu. 3 pk. 7 qt. potatoes at $2 per bushel. 

6. 798 base-balls at 25 cents each. 

7. 19 gal. 3 qt. 1 pt. alcohol at $2.49 per gallon. 

8. 995 lb. tea at 59f cents per pound. 

9. 7 houses at $4,995 each. 

10. 597 pounds of hay at 99 cents per 100 pounds. 
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283 



672. Slate Problems. 

1. Find the cost of 18,756 ft. of lumber at |30 per 1,000 ft. 

2. A field is 14.25 rods long by 7.4 rods wide. What is its 
area in square rods ? 

3. A rod is 16.5 feet. How many rods are there in 231 feet. ? 

4. How many marks are there in $100? (A mark is equal 
to 23.8 cents.) 

6. Add 3 and 4 tenths, 96 thousandths, 100 and 5 thousandths, 
27 hundredths. 

6. From 2,700 take 27 hundredths. 

7. Multiply 8 and 4 tenths by 9 arid 25 hundredths. 

8. Divide 96 and 75 hundredths by 322 and 5 tenths. 

9. A load of hay, at 75 cents per 100 pounds, cost $13.98. 
What was the weight of the hay ? 

10. The circumference of a circle is 3.1416 times the diameter. 
How many inches in circumference is a circle whose diameter is 
20 inches ? 

11. Show by a diagram the number of pieces of wire f yd. 
long that can be made from 4 yd. of wire. 

12. Show by a diagram that three-fourths of one is equal to 
one-fourth of three. 

13. If f of a yd. of material will make an apron, how many 
half aprons can be made from a yard ? Show by a diagram. 

14. A boy paid 6 cents for three-eighths of a pie. What would 
be the cost of the whole pie at the same rate ? Make a drawing. 



15. Seven-eighths of an acre 
of land is sold for $ 140. What 
is the price of an acre ? 









1 
• 


1 

1 

L 
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BEVIEW. 

676. In comparing two fractions, reduce both to a common 
denominator. Change denominate numbers to same denominate 
unit. 

677. Oral EzeroUeSt 

1. What part of -,3^ is ^ ? (What part of 7 is 3 ?) 

2. \ia what part of -j^? 

3. What part of 2J is i? 

4. 3 pt. is what part of a gallon ? (3 pt. is what part of 8 pt. ?) 
6. What part of a gallon is 1 qt. 1 pt. ? 

6. Divide | by f . (Divide 10 fifteenths by 9 fifteenths.) 

7. Divide I by J. 

8. How many sq. ft. in a rectangle 12 ft. long, 13 ft. wide ? 

9. -J- of a day is how many hours and minutes? 

10. 14 ounces is what part of 2 pounds? 

11. f ft. is what part of a yard ? 

12. A strip .of tape 3 yards long is cut into four equal pieces. 
How many feet and inches in each piece ? 

13. At $30 per month, how much rent will I pay in 1 year, 
8 months ? 

14. 2J months is what part of a year ? 

15. At f of a dollar per lb., how much tea can I get for $ 1 ? 

16. How many sq. yd. in a room 15 ft. long, 18 ft. wide? 

17. A lot is 25 ft. by 100 ft. How many feet of fence will 
it take to enclose it ? 

18. 1 pk. 1 qt. is what part of a bushel? 

19. 15 is what part of 4 dozen ? 

20. Reduce ff to lowest terms. 



LONG MEASURE. 285 

DENOMINATE NUMBERS. 

678. Slate Exeroises. 

1. Add 4 days 6 hours, 9 days 11 hours, 3 days 7 hours. 

2. What part of a week is 1 day 18 hours? 

3. If a man receives $60 interest per year, how much will he 
receive in 3 years 7-J- months ? 

4. Reduce 3 days 18 hours to minutes. 

6. How many days and hours are there in 8,100 min.? 

6. 3^ of a day is how many hours? 

7. How many hours and minutes in .4 day? 

8. A man receives $1,460 per year of 365 days. What is 
his salary per week ? 

9. Find the cost of 1 bu. 1 pk. 1 qt. of potatoes at 8 cents 
per half-peck. 

10. A piece of meat weighing 27 lb. 12 oz. is divided among 

6 persons. How many pounds and ounces does each receive? 

11. How many bu., pk., and qt., are there in 5 bags, each 
containing Ibu. 1 pk. 1 qt. ? 

12. How many gallons, quarts, and pints of ice-cream will be 
needed to give a half-pint to each one of 67 persons ? 

13. Find the cost of 7 lb. 10 oz. of tea at 40 cents per lb. 

14. From a pile of 20 bu. wheat there were sold 10 bu. 3 pk. 

7 qt. How much remained ? 

679. Long Measure. 

12 inches (in.) 1 foot (ft.) 

3 feet 1 yard (yd.) 

5J yards 1 rod (rd.) 

320 rods 1 mile (mi.) 
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15. How many yards in a mile? How many feet? How 
many inches ? 

16. A field is 16 rods long, 12 rods wide. How many square 
yards does it contain ? How many rods of fence will be needed 
to enclose it ? How many feet ? 

17. How many rails each 30 feet long will be needed for a 
single track road (two tracks) 40 miles long ? 

18. A boy steps 33 inches. How many steps will he take in 
going 2 miles? 

19. Dec. 20 the sun rises at Boston at 7.26 a.m. and sets at 
4.30 P.M. How long is it between sunrise and sunset? How 
much longer is the day at Charleston, S. 0., where the sun rises 
at 6.58 A.M. and sets at 4.57 p.m.? 

20. On June 21 the sun rises at Boston at 4.23 a.m. and sets 
at 7.40 P.M. On the same day it rises at Charleston at 4.53 a.m. 
and sets at 7.11 p.m. What is the length of the day at each place ? 

Change : 

21. 17 lb. and 4 oz. to ounces. 

22. 84 tons and 1,560 lb. to pounds. 

23. 37 gal. and 3 qt. to quarts. 

24. 45 gal. to pints. 

25. 63 qt. and 1 pt. to pints. 

26. 27 bu. and 3 pk. to pecks. 

27. 48 pk. and 7 qi to quarts. 

28. 84 pk. to pints. 

29. 27 mi. to yards. 

30. 16 rd. and 3 yd. to yards. 

31. 15,000 min. to days, etc. 

32. 25,124 lb. to tons, etc. 

33. 1,650 ft. to rods. 
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34. 876 pt. to gallons and quarts. 

35. 228 in. to yards and feet. 

36. 1,650 rods to miles and rods. 

37. 864 hours to weeks and days. 

38. 296 qt. to bushels and pecks. 

39. 315 oz. to pounds and ounces. 

40. 743 months to years and months. 

41. 3 ft. 6 in. + 9 ft. 5 in. + 12 ft. 3 in. 

42. 30 min. 15 sec. + 30 min. 18 sec. + 45 min. 24 sec. 

43. 9 yr. 3 mo. + 18 yr. 7 mo. + 22 yr. 2 mo. 

44. 19 wk. 4 da. + 7 wk; 5 da. + 8 wk. 
46. 9 mi. 169 rd. + 84 rd. + 3 mi. 67 rd. 

46. 7 yd. 1 ft. + 33 yd. + 19 yd. 2 ft. 

47. 18 gal. 1 qt. + 16 gal. 2 qt. + 15 gal. 3 qt. 

48. 5 pk. 3 qt. + 6 qt. + 7 pk. 1 qt. 

49. 24 bu. 3 pk. + 24 bu. 3 pk. + 24 bu. 3 pk. 

60. 12 qt. 1 pt. + 12 qt. 1 pt. + 12 qt. 1 pt. + 12 qt. 1 pt. 

61. 12 qt. 1 pt. X 4. 66. 9 mi. 25 rd. X 7. 

62. 24 bu. 3 pk. X 3. 67. 15 wk. 3 da. X 5. 

63. 5 pk. 3 qt. X 9. 68. 7 yr. 3 mo. X 10. 

64. 18 gal. 1 qt. X 8. 69. 40 min. 35 sec. X 2. 
66. 33 yd. 1 ft. X 6. 60. 9 ft. 5 in. X 12. 

61. 25 ft. - 18 ft. 7 in. 

62. 50 min. 13 sec. — 27 min. 30 sec. 

63. 12 yr. 1 mo. — 5 yr. 11 mo. 

64. 50 wk. 4 da. - 18 wk. 6 da. 
66. 15 mi. - 8 mi. 143 rd. 
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66. 33 yd. 1 ft. - 18 yd. 2 ft. 

67. 240 gal. 1 qt. - 94 gal. 2 qt. 

68. 83 pk. 3 qt. — 59 pk. 1 qt. 

69. 170 bu. 1 pk. — 86 bu. 2 pk. 

70. 135 qt. 1 pt. — 67 qt. 1 pt. 

71. 87 qt. -^ 2. 76. 253 yd. 1 ft. ^ 10. 

72. 50 min. 35 sec. -i- 5. 77. 387 gal. -j- 6. 

73. 156 yr. 9 mo. -h 9. 78. 222 bu. 3 pk. -^ 9. 

74. 73 wk. 2 da. H- 3. 79. 150 qt. ^ 4. 

75. 60 mi. 136 rd. -?- 7. 80. 75 bu. -j- 8. 

81. 87 qt. -^- 43 qt. 1 pt. 

82. 50 min. 35 sec. -s- 10 min. 7 sec. 

83. 78 bu. -^- 9 bu. 3 pk. 

84. 5 lb. 1 oz. -f- 9 oz. 

85. 14 ft. 2 in. H- 1 ft. 5 in. 

MEASUREMENTS. 

680. How many square yards in a room 6 yards long, 5 yards 
wide? 

How many square yards in a room 18 feet long, 15 feet wide? 

681. Blate Exercises. 

Calculate the number of square yards in the following. First reduce each 
side to yards. 

1. 18 yd. by 21 yd. 6. 33 ft. by 36 yd. 

2. 54 ft. by 63 ft. 7. 27 ft. by 96 ft. 

3. 72 in. by 108 in. 8. 54 ft. by 72 in. 

4. 19 yd. by 47 yd. 9. 48 ft. by 45 ft. 

5. 67 yd. by 89 yd. 10. 54 in. by 72 ft. 
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First, indicate the operations ; then cancel. 

11. Find the number of square yards in a room 18 ft. 4 in. 
long, 22 ft. 6 in. wide. 

18 ft. 4 in. - 18J ft. « l?i yd. = ^ yd. 

22 ft. 6 in. = 22} ft. « ^ yd. «^ yd. 

3 6 

5 
^'* = f ^ f '^- y^- C*^««li^g' T^f = 9 = 45* sq. yd. 

12. How many square yards in a room 13 ft. 1 in. long, 27 ft. 
wide ? 

13 ft. 1 in. = 157 in. = ^ yd. 27 ft. = 9 yd. 

36 

Area = (§ X s) sq. yd. 15^= 1|Z= 39J sq. yd.. 



13. How many square inches in 12 panes of glass, each 5 
inches long, 7 inches wide? 

14. A piece of cloth is 48 yards long, 24 inches wide. How 
many square yards does it contain ? 

15. A merchant imports 8 pieces of cloth, 36 yards to the 
piece. How many square yards of cloth are there, if it is 32 
inches wide ? 

16. A board fence 6 feet high surrounds a lot 25 feet front by 
100 feet deep. How many square feet of boards in the front 
fence ? In the back fence ? In each side fence ? In the whole ? 
(Make diagrams.) 

17. A room is 18 feet long, 15 feet wide, 12 feet high. How 
many square feet in the floor ? 

Draw a rectangle to represent the ceiling. Write the dimensions in their 
proper places, and write in the centre the number of square feet in its sur- 
face. Draw diagrams of the four walls ; give dimensions and surface of each. 
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18. How many faces has a cube ? If one edge of a cube meas- 
ures 4 inches, how many square inches in the entire surface ? 

Suppose you wish to make a cube out of a single piece of pasteboard. 
Make a drawing to show the shape of the piece needed, without allowing 
anything for overlapping parts. 

19. The United States government charges a duty of 4^ per 
square yard on imported cotton cloth. What duty must the 
importer pay on a piece containing 24 yards, f yd. wide ? 

20. What will be the cost at f 1 per square yard for flagging 
a sidewalk 12 feet wide and 30 feet long? 



CHAPTER Vin. 

DECIMALS.— BILLS.— DENOMUSTATE NTJMBEES.— MEASUEE- 
MENTS PEEOEHTAGE. — DSTTEEEST. 

DECIMALS. 

685. Ohangmg Oommon Fractioiis to Decunals. Slate Exercises. 

Reduce the following common fractions to decimals ; i,e. per- 
form the indicated division : 

16- irk 
17. W 

19- ^ 
20. ^ 

2i« tAt 

686. Ohanging Deounals to Oommon Fractions. 

What is the denominator of a decimal fraction ? 

What prime numbers are contained in 10 ? What are the only 
factors of 10 ? The prime factors of 100 ? Of 1,000 ? 

Can Y^rns ^® reduced to lower terms ? Why ? Can -j^ be 
reduced to lower terms? Why? Can v ^ j ^ j ^^ be reduced to 
lower terms ? How can we tell by merely looking at a decimal 
whether or not it can be reduced to a common fraction of lower 
terms? 
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1. 


1^ 


800 


2. 


Ih- 


40 


3. 


A 




4. 


M 




5. 


« 




6. 


A 




7. 


s%s 





9. 


4oio 


10. 


20^00 


11. 


H 


12. 


T^ 


13. 


¥ 


14. 


« 
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687. Slate Ezeroises. 

Reduce the following to common fractions — lowest terms. Do 
not find the greatest common divisor. 

22. .0075 32. .27 

23. .36 33. .027 

24. .0275 34. .00365 

25. .44 35. .96 

26. .03125 36. .0009 

27. .486 37. .816 

28. .3750 38. .15625 

29. .37500 39. .0375 

30. .144 40. .00625 

31. .0006 41. .096 

ADDITION OF DECIMALS. 

688. Add the following, reducing the common fractions to 
decimals : 

42. 18f + 9.084 + 25^ + 163 + 2.09 + 86^15. + .0975 

43. 275^^;^ + 58.64 + 8.6796 + 30^ + 8| + 99 + 687ff 

44. 84^2^ + 93TtTr+3iWir + TH*ir + 684.1 + f + 17i 

45. 250 + 1875.93 + 16f + 8^ + ^ + 608.94 + .0005 

46. 8.6796 + 96.8 + 18f + 250^ + 34^^ + 1876 

47. 40^ + 7.2832 + 86.3 + 128.46 + 2^ + 41.5 + 8f 

48. 540 + 1.32 + .576 + .^^^ + 68^^ + 395^ + ^ + 7.51 

49. 5.308 + .25 + 567.8 + 8.4825 + 49.795 + 8^ 

60. 7.08 + 23.04 + 8^2^ + .348 + 33^ + ^^^ + 7.00019 
51- S^^yyt + 8t + 507 + 28 i^ + A + 6.8819 + 3.1416 
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SUBTRACTION OF DECIMALS. 



Give answers in decimals : 

52. 275.3 - 87^^ 

53. 387f - 99.0127 

54. 1,000 -T^ 

55. 62.365-481 

56. 198| - 13.6431 



57. 24^^^ 

58. 2,345 

59. 168^ 

60. 18.42 

61. 1,847H 



-9T*f 



345^ 

54.8759 

.576i 

344y*^ 



MULTIPLICATION OF DECIMALS 



690. Give answers in decimals : 

62. 24.75 x3i 

63. 98f X .00046 

64. 148^ X 12.5 

65. 380J- X .012 

66. ^ X 1.48 



67. 19.5 X .000484 

68. 1.876 X ^ 

69. 3.48 X 4.8665 

70. .43J X IxV 

71. 192.38 X. 238 



DIVISION OF DECIMALS 



691. Give 3 places of decimals 
Divide without writing products 



72. 


7.345 ^ 


-.29 


78. 


340,753 -^ 


-4.18 


74. 


4.054 -4 


-18.25 


76. 


123.5 ^ 


-384 


76. 


471 -f 


- 5.325 


77. 


.3126 -* 


- .0134 


78. 


12.845 ^ 


-.0047 


79. 


.8756 -t 


- 4.322 


80. 


8^ 


-122 



in quotient, exclusive of ciphers. 
(Arts. 385, 616) : 

82. 48.45 ^ .089 

83. 39562.478^4279 

84. 346.25 ^ 64.8 
9.1342 ^ 208.3 

1784 



81. 15.8678 H- .9125 



85. 
86. 
87. 
88. 
89. 
90. 
91. 



29.57 
343.71 ^ 1.127 
83.087 H- 5.37 



137.84 



7.91 



38.9008 ^ .523 
.81074 -f- .009157 



294 ARITHMETIC. 

692. Solve by short division. 

When ciphers are canceled in the divisor, what change must 
be made in the decimal point of the dividend ? 



92. 


18.756-^300 


102. 


48.64 -H 200 


93. 


48.36 -H 4,000 


103. 


.00531 -F- 90,000 


94. 


.4824 -^ 12,000 


104. 


96.51 -H 60 


96. 


11.011 -s- 700 


106. 


87.5 -«- 500 


96. 


3.6504 -H 90 


106. 


183.275 -^ 10,000 


97. 


45.63 -t- 1,500 


107. 


1.7632-^1,600 


98. 


130.13 -f- 1,100 


108. 


1.5639 -4- 130 


99. 


.8712 ^ 60 


109. 


614.4 -^ 120 


100. 


3.075 -^ 5,000 


110. 


.576 : 800 


101. 


.07056 ^ 140 


111. 


.8008 -^ 7,000 



MISCELLANEOUS. 

694. Slate EzeroiseB. 

1. Find the cost of 24,400 bricks @ $6.25 per M. 

Ans, 16.25 X 24.400 = |6.25 X 24.4. 
(How do we divide by 1,000 ?) 

2. 760 pounds of hay @ 95 cents per cwt. (100 lb.). 

3. 48,600 laths @ $2.80 per M. 

4. 39,250 stamped envelopes @ $21.30 per thousand. 

5. 1,875 pounds of straw @ 68 cents per cwt. 

6. 108,745 Philadelphia bricks @ $22.00 per M. 

7. 14,860 oranges @1b^ per 100. 

8. 2,376 eggs @ 13^^ per doz. 

9. 4,500 cigars® $35 per M. 

10. 28 doz. wax candles @ $13.50 per gross (144). 
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695. Solve by cancellation where possible : 

11. 38,648 lb. 9f wheat @ W per bu. (60 lb.). 

12. 18,964 lb. of coal @ $ 5 per ton (2,000 lb.). 

13. 48,676 lb. of oats @ 36^ per bu. (32 lb.). 

14. 69,104 lb. of rye @ 91^^ per bu. (56 lb.). 

15. 74,816 lb. of corn @ 48^^ per bu. (56 lb.). 

16. 360 meters of cloth @ $ 1.10 per yd. (1 meter = 39.37 
inches). 

17. Cost in United States money of 386 hats @ 24 francs 
each (1 franc = 19.3^). 

18. 480 meters of cloth @ 1.10 marks per meter (1 mark = 
23.8)2^). 

696. Perform indicated operations. 

Change divisor to whole number, making corresponding change 
in the dividend. Cancel. 

7 234 .001 

19. ?i2x ^ ^ 239.4 20. »^^ = .234 

^, .249x3.92 „^ 450 X 23.8 

21. 26. 

.098 1.19 

22 .083 X .72 „_ 34.3 x 8.1 

288 ' .49x100 

■6876 X .27 „g .576 x 6.3 

.081 ' 14.4x25 

-. 7.72x65 „o 2.75 x .801 

24. 25>. — — — — 

19.3 1.1 X 6 

3.1416 X 2.3 3Q .306 x 8.75 

.7854 " .9x68 



m 


ARITHMETIC. 






697. Reduce to common fractions — 


lowest terms : 




31. .3^ 


35. 


.006J 


39. 


.009^ 


32. .33^ 


36. 


.Oli 


40. 


m 


33. .16| 


37. 


.06* 


41. 


.76H 


34. .142f 


38. 


.833i 


42. 


.0371 


Change to decimals : 










43. ^ 


47. 


Tsir 


51. 


T% 


44. A 


48. 


tbV 


52. 


1.^ 


45. A 


49. 


ir'A 


53. 


irfr 


46. H 


50. 


TfV^ 


54. 


tIt 



699. Blackboard Exercises. 
Write answers at sight • 



1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 



2H+15f 
13tx 6 
42i-13i 
3H^ 4^ 
50| + 20i 
80^ - 40i 
5iX 5i 
24|-^- 2 
36i-H 3 
17i^ 4 
21i-^ 5 
48f^ 6 
18f-^ 7 
24^^ 8 
36f-^- 9 



16. 54J-39f 

17. 48|^ 4 

18. 62i + 23i 

19. 12|X 6 

20. 66| + 33| 

21. 33^-161 

22. IfX If 

23. 80 H- f 

24. 72 -^ f 

25. 56-4-1 

26. 80 -^ f 

27. 75 -5- 1^ 

28. 90 -5- 1} 

29. 98 -^ If 

30. 81 -f- 1| 
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MEASUREMENTS. 

700. How many square inches in each of the following rect- 
angles ? First change each dimension to inches. 

1. 42 in. by 36 in. 6. 9 ft. by 11 ft. 

2. 71 in. by 18 in. 7. 27 in. by 30 in. 

3. 3 ft. 1 in. by 4 ft. 2 in. 8. 65 in. by 92 in. 

4. 5 ft. 3 in. by 6 ft. 4 in. 9. 7 ft. 3 in. by 2 yd. 

5. 12 ft. by 18 ft. 10. 3 yd. by 6 ft. 6 in. 

701. How many square feet in each of the following rect- 
angles? First change each dimension to feet, or to feet and 
a fraction. 

11. 18 ft. by 24 ft. 16. 3 ft. by 1^ yd. 

12. 36 in. by 4 ft. 17. 42 in. by 4 ft. 

13. 6 yd. by 8 yd. 18. 25 ft. by 17 ft. 6 in. 

14. 1 yd. by 48 in. 19. 42 in. by 48 in. 

15. 3^ ft. by 4 ft. 20. 13 yd. by 15 yd. 

702. How many square yards in each of the following rect- 
angles? Change each dimension to yards, or to yards and a 
fraction. 

21. 18 yd. by 25 yd. 26. 36 yd. by 24 in. 

22. 15 yd. by 1 yd. 1 ft. 27. 17 ft. 6 in. by 32 in. 

23. 27 ft. by 36 ft. 28. 22 ft. 9 in. by 18 in. 

24. 54 ft. by 2 ft. 6 in. 29. 108 in. by 90 in. 

25. 24 yd. by 27 in. 30. 180 ft. by 54 in. 
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^FECIAL DRILLS. 



703. Give sums : 



135+ 89 


450 + 690 


576+ 76 


274 + 815 


56 + 256 


680 + 350 


85 + 646 


783 + 306 


394+ 77 


870 + 260 


768+ 48 


459 + 740 


39 + 461 


940 + 480 


56 + 575 


624 + 535 


704. Give diflferences : 






224 - 135 


1,089 - 274 


1,200 - 610 


458 69 


331 - 286 


1,197-736 


1,460 - 780 


375 87 


442 - 369 


1,258 630 


1,320 - 390 


672 - 95 


554 - 437 


1,476 - 823 


1,210 - 240 


818 - 29 


705. Give 


products : 






82x25 


98x4 


46x33^ 


63x12 


25x73 


89x5 


39 X 33^ 


54X11 


64x25 


78x6 


26 X 33^ 


75 X 9 


25x55 


67x7 


19x33i 


86 X 8 


706. Give 


quotients : 






792+ 9 


792 + 88 


975 + 25 


300 : 33i 


415 ^- 5 


380 : 76 


850 : 25 


433i + Z^ 


693 H- il 


693 -«- 63 


675 : 25 


666J : 33J 


406 H- 7 


486 H- 54 


825 + 25 


533i + Z^ 


707. Give 


answers : 






12|X5 


3x8f 


4AX 7 


11 x2^ 


11^X4 


4x7f 


3VVX 8 


12x3| 


10^x3 


5X6J 


2,^x 9 


llx4f 


9|x2 


6x6| 


1^X10 


lOxSf 



KEVIEW. 
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70B. Oral Problems. 



1. I sold 375 bushels of wheat to one miller and 87 to 
another. How many bushels did I sell ? 

2. Bought goods to the amount of $ 4.29. How much change 
from a $ 5 bill ? 

3. What will be the cost of 89 tons of coal at $ 5 per ton ? 

4. If 49 hats cost $ 147, what is the cost of one hat? 

5. 567 marbles are divided among 9 boys. How many does 
each receive? 

6. How many yards in 5 pieces of cloth, each containing 
12| yd. ? 

7. Divide 29| by 7. 

8. What will be the cost of a barrel of flour at f 5.25 and 8 
lb. of sugar at 6 ^ ? 

9. When silk is 75 i per yd., how many yards can be bought 
for $9.75? 

10. If 2f yd. ribbon cost 42 cents, what will 3| yd. cost? 

11. How much must be paid for 55 lb. of raisins, at 8^ 
per lb. ? 

12. Find the cost of 320 lb. of hay at 60^ per hundred pounds. 

13. If eggs are sold at the rate of 18 for 25 cents, what will 
be the cost of 6 dozen eggs ? 

14. Three men require 22 days to do a certain piece of work. 
How long would it take 11 men to do the same work? 

16. A father earned $14.60, his son earned $7.80. What 
were the earnings of both? 

16. How many yards of fence will be required to enclose a 
rectangular field 98 yards long and 50 yards wide ? 

17. A farmer divides his farm of 425 acres into fields of 12^ 
acres each. How many fields has he? 
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18. There are 36 inches in a yard. How many yards are 
there in 324 inches? 

19. The product is 925, the multiplier is 25. What is the 
multiplicand ? 

20. What will be the cost of 46 tons of hay, at $ 12|- per ton? 

21. What is the weight of 25 firkins of butter, each contain- 
ing 56 pounds ? 

22. At $1.75 per yard, how many yards of cloth can be 
bought for $ 49 ? 

23. What price was paid for 20 sheep, at $8.75 per head? 

24. A man saved $320 per year for 5 years. How much 
more would he require to make $ 2,000 ? 

26. Mr. Jones sold a lot for $675, thereby losing $85. What 
did he pay for it ? 

709. Slate Problems. 

1. The width of a room is f of its length. How many yquare 
feet in the floor, if the width is 15 ft. ? 

2. If 2 lb. 6 oz. of tea cost 95 cents, how T+i 
many pounds and punces can be bought for -^^ 
$2.35? 

3. What will be the duty on 175 kilograms of wool at 33 ct. 
per lb. ? (1 kilogram = 2.2046 lb.) 

4. John and James went out together. John had 38 cents. 
When one of the boys had spent 18 cents and the other had spent 
16 cents, they had 24 cents left between them. Find the amount 
of money James had. 

5. Find ^ of the sum of ■§■ and f . 

6. What is ■§■ of the difference between ^ and f ? 

7. What fraction added to ^ gives f ? 

8. Change 1-^ hour to seconds. 
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9. |- of what number equals 180? 
10. The half of a number added to its fourth 21i 



part equals 21f . What is the number ? it 

11. A farm is sold for $5,700, at a loss of -^ of the cost. 
What was the cost ? 

12. When it is noon at Philadelphia, it is 15 seconds and 
10 minutes past 5 p.m. at Paris. What time is it at Philadelphia 
when it is noon at Paris ? 

13. A, B, and C buy a house. A furnished ^ of the cost, 
B i, and C 1 1,200. What did A a . B , C i 
and B pay, respectively ? i i $ 1200, 



14. A room is 22^ ft. long and 18 ft. wide. What will it 
cost, at 5^ per yard, for a strip of moulding around the walls? 

16. How many square yards of carpet would be needed for 
the floor of the above room ? 

16. How much is the fraction f increased or diminished when 
2 is added to each of its terms (numerator and denominator)? 

17. After James has spent f of his money and ^ of the re- 
mainder he has but f 1.50 left. How much had he at first? 

18. A man buys oranges at $1.20 per 100. How many 
would he have to sell, at 25^ per dozen to gain $3.18 ? 

19. From a piece of cloth measuring 28^ yards, there have 
been sold 2f yd., 6f yd., 13f yd. If the remainder is worth 
$13.10, what is the value of the whole piece? 

20. A man left for charitable purposes $3,600, which was f of 
his money. The remainder was divided equally among 8 rela- 
tives. How much did each relative receive ? 



$8600. 



i i i 

Charitable purposes 



I? 



i i i i 

Eight relattves 



u^ 


ARITHMETIC. 






BEVIEW. 




710. Supply missing 


numbers : 




1. 118,432.65 


2. $26,459.88 


3. $93,259.80 


9,876.04 


6,087.90 


10,059.77 


632.95 


12,364.58 


5,387.04 


27.88 


3,030.30 


.25 


5.63 


999.99 


23.50 


.99 


6,875.84 


681.19 


.04 


365.93 


32,565.88 


.87 


? 


793.20 


2.90 


6.50 


2,684.39 


83.15 


25.19 


? 

• 


700.07 


308.12 


15,909.75 


4,862.99 


4,321.00 


123.40 


? 


.87 
$76,543.21 


6.15 


$50,000.00 


$202,020.20 







Colored. 


Whitk. 


Aggre- 




Male. 


Female. 


Total. 


Male. 


Female. 


Total. 


gate. 


Auburn .... 


40 


35 


75 


1,706 


1,753 


3,459 


3,534 


Binghamton 




21 


20 




2,325 


2,397 






Brooklyn . 




839 


797 




54,647 


54,439 






Cohoes . . 






— 




1,362 


1,257 






Elraira . , 




40 


61 




2,317 


2.211 






New York . 




806 


806 




98,029 


98.304 






Rochester . 




31 


38 




8,258 


8,597 






Rome . . 




5 


5 




1,094 


992 






Saratoga Springs . 


35 


34 




1,088 


1,116 






Yonkers . . . 


15 


15 




1,878 


1,716 










1,832 
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SHORT METHODS. 

713. Sight Ezeroifies. 

1. 68x25 6. 72x25 11. 96x25 16. 88x25 

2. 25 X 49 7. 25 X 51 12. 25 X 81 17. 25 X 97 

3. 88 X VZ\ 8. 66 X 33i 13. 48 X 37^ 18. 16 x 87^ 

4. 24 X 75 9. 48 X 75 14. 92 x 50 19. 66 x 66| 
6. 82 X l^ 10. 24 X 62J 16. 32 X 33^ 20. 16 x 66^ 

714; Slate EzeioiseB. 

1. 9,347x25 11. 4,896 x 87| 

2. 863x75 12. 1,284 x 62J- 

3. 8,123 X12J 13. 75 x 2,468 

4. 6,483 x33| 14. 33^x3,870 

5. 8,123x125 16. 66fx 3,456 

6. 9,347x250 16. 16|x 1,266 

7. 9,347 x2| 17. 8.408 X 62^^ 

8. 9,347x75 18. 3,875 x 37| 

9. 6,483 x66| 19. 1,925 X 12| 
10. 6,488 x37| 20. 7,314 x 250 

715. Oral Froblems. 

1. What will be the cost of 49 lb. of coflfee at 25 ^ per lb. ? 

2. I paid $ 14.75 for eggs at 25 ^ per doz. How many dozen 
did I buy ? 

3. What will be paid for 104 bu. of wheat at 87^^ per 
bushel ? 

4. How many bushels of corn at 62^^ per bu. can be bought 
for $150? 
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6. How much will be paid for 99 yd. of dress goods at 33^^ 
per yd. ? 

6. How many yards of carpet at 66|^^ per yard can be 
bought for $ 84 ? 

7. Find the cost of 15 doz. collars at 12J^^ each? 

8. Paid $ 24 for cufifs at 16f ^ per pair. How many dozen 
pairs were bought ? 

9. What will be the cost of 128 lb. of tea at 75^ per lb. ? 

10. A bale of cotton at 6J^ per lb. cost $25. What was the 
weight of the cotton ? 

11. A farmer sold hay at 75^ per cwt., receiving for it $39. 
How many cwt. did he sell ? 

12. How many bbl. of mess pork at $ 12.50 per bbl. can be 
bought for $175? 

13. What will be the cost of 96 yd. of carpet at $1.25 
per yd. ? 

14. When wheat sells at $1.12 J per bu., how many bushels 
can be bought for $ 198 ? 

16. At $3.50 each, what will be paid for 84 coats? 

16. Find the cost of 28 hats at $ 2.75 each ? 

17. A real estate agent sold 97 lots at $250 each. How 
much did he receive for them? 

18. What will be the cost of 248 horses at $ 125 each ? 

19. At ^ cent each, how many pen-holders can I buy for 
$5.76? 

20. Paid $3,675 for cows at $75 each. How many were 
bought ? 



APPROXIMATIONS. 
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716. Slate EzeroiBOS. 



Multiply 1875 by 21. 
3750 


Do not place the multiplier under 
neath the multiplicand. 


39,375 Ana. 






1. 3,456x31 




6. 1,897 X 101 


2. 7,465x81 




7. 6,736 X 61 


3. 2,345x41 




8. 11,689x111 


4. 5,432x91 




9. 4,892 X 71 


5. 9,284x51 




10. 10,754x121 


717. 2468x18. 


Write the 


product by 8 one place to the 


19744 


right (above 


or below). 


44,424 Am. 






11. 8,734x13 




15. 576x14 x21 


12. 4,075 X 18 




16. 345 X 15 X41 


13. 9,485 X 14 




17. 487 X 18 X 81 


14. 5,832x19 




18. 207 X 16 X 91 



APPEOXIMA TIONS. 

719. Grive approximate answers, at sight (Art. 521) 

1. 23|lb. oftea@50i^. 

2. 24 horses® $124.95. 

3. 64 yd. of carpet @ 87^^. 

4. 485 bu. of wheat @ 99|^. 

5. 961b. of coffee @24|^. 

6. 840 yd. of dress goods @ 33^^. 

7. 360 yd. of oil cloth @ 66f ^. 

8. 48 cwt. of straw @ 62f ^. 

9. 92hat8(^$1.49|. 

10. 1281b. of lard® 12|^. 
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720. Give approximate answers in whole numbers : 



11. $27-h24||^ 

12. $ 299.96 ^$1.49| 

13. $24.05^-37^^^ 

14. $15.03^121^ 
16. $ 60 -f- $ 2.49ff 

16. $32^33f^ 

17. $ 69.95 -^87^^ 

18. $60^62,^^ 

19. $64-^66^^ 

20. $27.95 -^$1.75 



21. 17.3x3.98765 

22. 256.008 X .249875 

23. 25.1234x15.93 

24. 6.12x6.12 

25. 86.4 X. 996 

26. 33.333x5.004 

27. 799.387 X. 125 

28. 7.999x7.99 

29. 7.33x11.0083 

30. 64.002 X. 3750 



721. Sight Exercises. 










Give products : 










1. 360 X. 25 


8. 


840 X .075 


IB. 


400 X .04 


2. 560 X .125 


9. 


960 X .005 


16. 


165 X .06f 


3. 240 X .375 


10. 


1,200 X .001 


17. 


176 X .06J 


4. 400 X. 625 


11. 


1,500 X .002 


18. 


3,300 X .00^ 


6. 480 X. 75 


12. 


96 X .3i 


19. 


880 X .12^ 


6. 320 X. 875 


13. 


840 X .02^ 


20. 


105 X .8 


7. 720 X .025 


14. 


1,500 X .06 


21. 


210 X .10 


722. Give quotients : 








1. 240V. 5 


8. 


37 H- .05 


15. 


76 H 


-.04 


2. 360-^.75 


9. 


48 : .005 


16. 


88- 


^.OOJ 


3. 45 ^ .125 


10. 


72 : .025 


17. 


65 H 


-.12i 


4. 23 ^ .25 


11. 


92 : .002 


18. 


84- 


f-.8 


5. 360 -5- .375 


12. 


93 : .03i 


19. 


11- 


^.06i ' 


6. 100-^.625 


13. 


54 ^ .02J- 


20. 


42- 


-6| 


7. 154^.875 


14. 


132 -4- .06 


21. 


93- 


^.5 



A* 


75 


o 


74x24 


At* 


37 


o 


63x19 


o* 


21 


A 


96x27 



32 
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723. Give results : 

87x25 g i?x75 ^^- ^^XH 

15 13. 18x2f 

7 ^X42 ^*- 1^X3* 

14 15. I4x5| 

8. ??X55 16. 12X9| 
11 17. 22 ^2| 

9. 64xl| 18. 33-f-lf 
23 10. 72x11 19. 60 ^2f 

^- -8^^^ 11. 38XH ^^- ^^^^ 

DENOMINATE NUMBERS. 

724. Oral Problems. 

1. What will be the weight of 16 hams that average 10 lb. 
5 oz. each ? 

2. From a chest of tea containing 54 lb. there were sold 27 lb. 
7 oz. How many lb. remain ? 

3. Seven bushels of potatoes are divided among 8 persons. 
How many pecks and quarts does each receive ? 

4. How many square inches in the surface of a sheet of paper 
measuring 11 inches by 13 inches ? 

5. How many feet and inches in ^ yd. ? 

6. What decimal of a pound is 14 oz. ? 

7. A man buys a bushel of hickory nuts. After he sells 
2 pk. 4 qt, what fraction of the bushel has he left? 

8. A dealer puts 30 gal. of milk in cans holding 1 qt. 1 pt. 
each. How many cans does he fill ? 

9. At $20 per month, how much rent will a man pay in 
1 year and 5 months ? 

10. 75 hundredths of a pound is how many ounces ? 
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11. How many feet in 5 rods? 

12. 1 gal. 3 qt. 1 pt. of milk is divided among 5 people. How 
many quarts and pints does each receive ? 

13. What fraction of 2 lb. 3 oz. is 1 lb. 4 oz.? 

14. Three-eighths of a ton is how many pounds? 

15. Change 9 hours 36 minutes to the fraction of a day. 

725. Slate Problems. 
1. 32 hams weigh 458 pounds. What is the average weight? 

14 lb. 5 oz. 



32)458 lb. 
138 

10 lb. remainder. 
16 

160 oz., new dividend. 
Ans. 14 lb. 5 oz., average. 

2. 595 gal. of oil are put into 14 barrels. How many gal. 
and qt. does each contain ? 

3. If there are 42 gal. and 2 qt. in a barrel of oil, how 
much oil will there be in 15 barrels? 

4. In the written number 54,372, the value expressed by the 
5 is how many times the value expressed by the 2? 

5. A piece of cloth containing 57 yd. is divided equally 
among six persons. What is the length of each one's share ? 

6. How many minutes in 1 day, 1 hour, agd 1 minute? 

7. July 1 is the last school day. How many days' vacation 
will there be, if school begins Sept. 6 ? 

8. How many hours and minutes are there from half-past 3 
Saturday afternoon to a quarter before 9 Monday morning? 

9. How many steps, 2 ft. 6 in. long, must a man take in 
walking 1,200 yards? 



FRACTIONS. 309 

10. A man owns a plot of ground 420 ft. long, 240 ft. wide. 
How many rods of fence will be required to enclose it ? 

11. A train goes from Jersey City to Washington, 228 miles, 
in 4 hours 12 minutes. How many miles an hour does it travel? 
How long does it take the train to go one mile ? 

12. On Monday a boarding-house uses 3 gal. 2 qt. of milk ; 
on Tuesday, 4 gal. ; on Wednesday, 3 gal. 3 qt. 1 pt. ; on Thurs- 
day, 4 gal. 2 qt. ; on Friday, 6 gal.; on Saturday, 5 gal. 2 qt. 
1 pt. ; on Sunday, 3 gal. 1 pt. How much is used during the 
week, and what is the average per day ? 

13. June 21 the sun rises at New York at 4.23 a.m. and sets 
at 7.40 P.M. How long is the night ? 

14. From 3| bu. take 3| pk. 

16. What is the length in rods of a fence surrounding a field 
206 ft. 3 in. wide and twice as long? 

BEVIEW FRACTIONS. 

726. Slate EzerciBeB. 

Add: 

1. 291 + 17 + 6232^ 

2. 11+31 + 13^3^ + 6^ 

3. 43| + 30 + 63i + 8^ + | 

4. ll,4^ + 25TV + 42f + 8| + 9i 
6. 83^ + 9H + 70H + ^ + 37 

6. 2f + 80i + ^ + 62i + 93H 

7. l| + 21i + 32i + 43i + 54i 

8. 92^2^ + 683^ + 31+71 + 39 

9. 765^ + 25J + 30f+5|+ 133V 
10. 60^ + 49^+18^+6f + 90J 
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727. Subtract : 








11. 43| -25| 




16. 


126^-83^ 


12. 94|-ia^ 




17. 


99A - 61?^ 


13. eg^jf-ssif 




18. 


84A-153V 


14. 57t»5-26H 




19. 


235V-61V 


16. 100A-50if 




20. 


912H - 684}! 


728. Multiply: 








21. 43^ X| 




26. 


fxl|x3^ 


22- Hx4H 




27. 


23i X 10| 


23. 16| X 12f 




28. 

• 


8fx9| 


24. 4-i!Vxl2f 




29. 


^x^x^ 


26. 2^X2^X2^ 




30. 


16fxAx83i 


729. Divide: 








31- A^f 




36. 


7f-*-3A 


32. iV • A 




37. 


37f -H 15 


33. 138,35-. tV 




38. 


128tV-^25 


34. 17M + H 




39. 


5 + 9i 


35. 18J-+-2J 




40. 


7 + 12f 


730. Perform indicated o] 


Derations : 




41. (4 + ^) + (6|^ 


i) 


46. 


52^ X m - w 


4, (fx20)-(4ix 

13 16 fii 
• |of4^' iofl| 


2i) 


46. 
47. 


5 

|off .iof2f. 
15 ■ 8 


44. 23f^(3i+l^) 




48. 


^ of (3t - 2J + 9i) 
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DENOMINATE NUMBERS, 

732. Slate Exercises. 

GhaDge : 

1. 48 pounds and 9 ounces to ounces. 

2. 34 rods and 3 yards to yards. 

3. 2 miles to yards. 

4. 3 days and 17 hours to hours. 

5. 24 minutes and 15 seconds to seconds. 

6. 8 tons and 1675 pounds to pounds. 

7. 43 gallons and 8 quarts to quarts. 

8. 75 gallons to pints. 

9. 19 bushels and 3 pecks to pecks. 

10. 19 bushels and 3 pecks to quarts. 

11. ^ ton to pounds and ounces. 

12. .03125 ton to pounds and ounces. 

13. i yard to feet and inches. 

735. Slate Exercises. 

Change : 

1. 975 ounces to pounds and ounces. 

2. 396 inches to yards. 

3. 517 hours to days and hours. 

4. 1,694 seconds to minutes and seconds. 

5. 9,314 pounds to tons and pounds. 

6. 987 pints to gallons, quarts, and pints. 

7. 1,485 quarts to pecks and quarts. 

8. 185 pecks to bushels arid pecks. 

9. 840 hours to weeks. 
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DENOMINATE NUMBERS. 

738L Slate EzeiciBes. 

Add: 

1. 13 lb. 6 oz. 6. 18 gal. 3 qt. 

5 lb. 9 oz. 9 gal. 1 qt. 

25 lb. 10 oz. 2qt. 

2. 19 yd. 1 ft. 7. 11 bu. 3 pk. 

2 ft. 6 bu. 2 pk. 

3 yd. 1 ft. 2pk. 

3. 8 hr. 40 min. 8. 1 pk. 6 qt. 

25 min. 1 pk. 7 qt. 

5 hr. 9 min. 5 qt. 

4. 5 min. 30 sec. 9. 3 wk. 5 da. 
11 min. 25 sec. 6 wk. 6 da. 

9 min. 18 sec. 1 wk. 3 da. 



6. 1 yd. 1 ft. 9 in. 10. 11 T. 165 lb. 

2 ft. 6 in. 4 T. 983 lb. 

2 yd. 1 ft. 7 in. 1756 lb. 

739. Subtract: 

1. 8 lb. 6. 25 gal. 1 qt. 
4 lb. 7 oz. 6 gal. 3 qt. 

2. 15 yd. 1 ft. 7. 89 bu. 2 pk. 

9 yd. 2 ft. 67 bu. 3 pk. 

3. 17 hr. 8. 3 pk. 2 qt. 

9 hr. 50 min. 2 pk. 7 qt, 

4. 40 min. 30 sec. 9. 11 wk. 1 da. 

6 min. 45 sec. » 9 wk. 5 da. 

6. 1 yd. 1 ft. 1 in. 10. 5 T. 896 lb. 

2 ft. 9 in. 1984 lb. 
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CANCELLATION. 
740. Slate Problems. 
Indicate operations, and cancel where possible : 

1. If 56 men can pave a street in 24 days, how long will it 
take 32 men to pave it ? 

2. When a vessel sails 168 miles a day, she completes her 
voyage in 14 days. In what time would she complete it if she 
sailed 196 miles a day ? 

3. If a field would support 64 sheep for 21 days, how long 
would it support 48 sheep ? 

4. If 42 men could build a wall in 24 days, how many men 
could build it in 18 days ? 

5. If 21 horses are worth as much as 35 cows, how many 
horses are worth as much as 55 cows ? 

6. A girl that wrote 36 letters to a line, took 15 lines in 
writing a piece of dictation. How many lines would a girl that 
wrote 30 letters to a line, require for the same dictation ? 

7. If a boy that steps 27 inches at a time takes 1,000 steps 
in going home from school, how many steps will be taken by a 
boy that steps 30 inches ? 

8. If 1,920 bricks will build a wall 15 yards long, how many 
bricks will be required for a similar wall 24 yards long ? 

9. A train going 44 miles an hour, went a certain distance in 
9 hours. How long would a train take that went 36 miles an 
hour? 

10. Find the cost of one-eighth of a barrel of flour (196 lb.), 
at the rate of 11 cents for 3^ pounds. 

11. Six men can do a certain piece of work in eighteen days. 
How long would it take eighteen boys to do the same work, if 
one man can do as much work as two boys ? 
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12. If a certain quantity of flour will last 48 persons 57 days, 
how long will it last 38 persons ? 

13. Divide | of 66 by 1 J times 32. 

DENOMINATE NUMBERS. 

742. Slate EzerciseB. 
Multiply : 

1. 12 lb. 7 oz. X 3 6. 4 yd. 1 ft. X 5 

2. 3 hr. 10 min. X 7 7. 7 min. 18 sec. X 10 

3. 4 T. 985 lb. X 11 8. 9 gal. 3 qt. X 2 

4. 7 bu. 3 pk. X 9 9. 2 ft. 9 in. X 8 

5. 3 wk. 4 da. X 4 10. 1 yd. 1 ft. 6 in. X 6 

743. Divide: 

11. 91b. 2oz.^2 16. 18 yd. 2 ft. -J- 7 

12. 31 gal. 2 qt. -^■ 9 17. 19 ft. 2 in. -*- 10 

13. 19 hr. 21 min. ^ 3 18. 34 T. 936 lb. ^ 4 

14. 26 bu. 1 pk. ^ 5 19. 17 wk. 1 da. -5- 6 

15. 41 min. 44 sec. -5-8 20. 52 yd. ft. 9 in. ^ 11 

744. Divide: 

21. 18 lb. 4 oz. by 4 lb. 9 oz. 

22. 16 yd. by 2 yd. 2 ft. 

23. 2 da. 3 hr. 36 min. by 6 hr. 27 min. 

24. 47 min. 42 sec. by 5 min. 18 sec. 
26. 84 yr. 7 mo. by 12 yr. 1 mo. 

26. 19 da. 3 hr. by 2 da. 3 hr. 

27. 3 mi. 40 rd. by 125 rd. 
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28. 103 T. 808 lb. by 8 T. 1,234 lb. 

29. 52 gal. 2 qt. by 3 gal. 2 qt. 

30. 68 bu. 1 pk. by 5 bu. 1 pk. 

31. 30 ft. 8 in. by 1 ft. 11 in. 

32. 52 yd. 9 in. by 4 yd. 2 ft. 3 in. 

33. 51 wk. 3 da. by 2 wk. 6 da. 

MEASUREMENTS. 

745. Slate Problems. 

Make a diagram in each case : 

1. A lot 25 ft. by 100 ft. has on it a house 25 ft. by 55 ft. 
How many square feet are there left for a yard ? 

2. How many square feet are there in the floor of a room 
24 ft. long, 18 ft. wide ? 

3. How many square yards are there in the ceiling of the 
same room ? 

4. Find the number of square yards of plastering needed 
for the end wall of a room 18 ft. wide, 9 ft. high, after deducting 
for two windows each 6 ft. high, 4J ft. wide. 

5. How many square yards of plastering will be needed for 
the opposite wall of the same room, 18 ft. wide, 9 ft. high, after 
deducting for a door 7^ ft. high, 6 ft. wide ? 

6. Calculate the number of square yards of plastering needed 
for two side walls of a room 24 feet long, 9 feet high, after 
deducting for a fireplace 6 feet square on one side. 

7. A house 30 ft. by 60 ft., with an addition 15 ft. square, 
is built upon a lot 100 ft. square. How many square feet of 
ground are covered by the building? How many square feet 
remain for a garden ? 
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8. Measure the top of a brick and calculate the number of 
square inches in its surface. How many square inches in the 
surface of the bottom of the brick ? Measure one side, and cal- 
culate its surface. How many square inches are there in the 
surface of the opposite side ? How many square inches in each 
end? 

9. Measure a crayon box, and calculate the number of square 
inches in each face. 

10. Calculate the number of square feet in the floor of the 
class-room. In the ceiling. In each side wall. In each end 
wall. 

FEECENTAGE. 

746. Per cent means hundredths. Six per cent means six 
hundredths, y^, or .06. It is written 6%. 

747. Oral EzerdseB. 

1. What is T^ of 200? 

2. Find .06 of 300 

3. 6 per cent of 400 

4. Q(fo of 50 

5. 6% of 150 

6. 6% of 250 

7. 6% of 125 

8. 6% of 75 

9. 6% of 60 
10. 6% of 160 

748. What fraction equals : 

21. 25% 25. 20% 

22. \2\% 26. 50% 

23. 33^% 27. 6J% 

24. 16|% 28. 3|% 



11. 


4% of 125 


12. 


7% of 500 


13. 


5% of 240 


14. 


1% of 600 


15. 


i% of 600 


16. 


i% of 600 


17. 


2J% of 600 


18. 


^<fo of 400 


19. 


i% of 400 


20. 


9% of 90 




29. 6f% 




30. 37^% 




31. 62^% 




32. 87^% 







PERCENTAGE. 




749. 


Find: 






33. 


50% of 96 


42. 


300% of 140 


34. 


25% of 72^ 


43. 


150% of 140 


35. 


12J% of 120 


44. 


250% of 140 


36. 


^% of 48 


45. 


125% of 140 


37. 


33^% of 36 


46. 


1% of 140 


38. 


16f % of 126 


47. 


1% of 350 


39. 


8J% of 72 


48. 


2% of 350 


4o; 


100% of 140 


49. 


3% of 350 


41. 


200% of 140 


50. 


4% of 350 
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750. Slate Problems. 

1. A house is valued at $24,500. How much taxes must 
the owner pay at the rate of $22.40 per $ 1,000 valuation ? 

2. A consignee sells a lot of cotton for $1,872.50. He 
receives 2% of this amount as commission. How much is his 
commission ? 

3. I loan $600 at 6% interest per year. How much interest 
should I receive from Jan. 1, 1892 to Jan. 1, 1894? 

4. How much will it cost me to insure goods to the amount 
of $18,760 at one per cent? 

5. A dealer imports books worth $548.40, on which he pays 
duty to the government at the rate of 25% . What is the amount 
of the duty ? 

6. Eighty per cent of a class of 55 pupils are promoted. 
How many are not promoted ? 

7. A man buys a house for $16,000 and sells it at a profit of 
3 per cent. How much does he gain ? 
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8. A clerk spends for rent 18 per cent of his income of 
$1,850 per year. What rent does he pay? 

9. A girl spelled correctly 95 per cent of 60 words. How 
many did she miss? 

10. Tea costing 40 cents per pound is sold at a profit of 50 
per cent. What is the selling price ? 

751. Oral Problems. 

1. What per cent does a boy receive if he solves 16 examples 
of the 20 given out ? 

2. What is the interest on $200 at 4% for 2 years? 

3. If 2| yd. of calico cost 22 cents, how many yards can be 
bought for 60^? 

4. What part of a ton is 125 pounds? 

5. How old, Dec. 1, 1892, was a boy born Sept. 1, 1879? 

6. What is the cost of 3,500 bricks at $ 20 per M ? 

7. How many sheep, at $5 each, should be given in exchange 
for 12 horses, worth $200 each? 

8. Reduce ^ to a decimal. 

9. One hundred fifty marbles are divided among a certain 
number of boys. Each receives 12 and there are 6 remaining. 
How many boys are there ? 

10. At 3 oranges for 5 cent-s, what will be the cost of 4 dozen 
oranges ? 

11. 75 men can do a certain piece of work in 9 days. How 
long will it take 45 men to do the same work ? 

12. If it takes 24 yards of carpet, a yard wide, to cover a 
floor, how many yards f yd. wide will be needed for the same 
floor? 



FEDERAL MONEY. 
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BILLS. 



Me. Harrison Jarvis 



Philadelphia, Sept. 24, 1894. 



To Wm. Hart & Son, Dr. 



To 60 lb. of Pipe 
•• 3 Faucets 
" 1 Sink 
" 3} days* Labor 



75" 



I* 



u 



f4.75 



75 



1. Copy and complete the above bill. 

2. R. W. Jones has done ^ days' work, @ $3.50 per day, 
for Charles Johnston. He charges for 850 ft. lumber at $2 per 
hundred ; 6 lb. of nails at 9^ per lb. ; 3 locks @ 50^ ; 2 bolts at 
10 ^. Make out his bill. 

3. A gardener furnishes 3 rose-bushes at 75^; 4 grape-vines 
at 50^; 11 fuchsias at 30^; 25 pansies at 10^. He charges 
$3.25 per day for 2| days' labor. Make out his bill. 

4. An upholsterer charges $3 per day for repairing some fur- 
niture. He supplies 6 lb. of hair at 50^ per lb.; 17 yd. of 
plush at $1.75 per yd.; 3 papers of tacks at 10^; cord, gimp, 
etc., 47^. He works 4 days. Make out his bill. 

6. Make out and receipt a bill for four articles bought to-day 
by John R. Brown from Smith and Robinson, grocers. 

6. Make out a bill containing ten items bought by Mrs. S. W. 
Robb, at different times during October, 1894, from Frederick 
Loeser & Co., dealers in dry goods. 

7. Make out a bill for labor done and materials furnished by 
Anthony Jones, gardener. 



320 ARITHMETIC. 

INTEREST. 

754. Oral Ezeroises. 

1. What will be the interest on $100 for 1 year at 4% ? 

2. On $200 for a year at 5% ? 

3. On $300 for a year at 6% ? 

4. On $400 for a year at 7% ? 

5. On $250 for a year at 4% ? 

At 4% per year, what will be the interest: 

6. On $200 for 1 year? 

7. On $300 for 2 years? 

8. On $100 for 3 years? 

9. On $200 for 1| years? 

10. On $200 for 1 year 6 months? 

11. What will be the interest on $200 for 8 years at 5% ? 

12. On $300 for 2 years at 6% ? 

13. On $400 for 6 years at 3% ? 

14. On $100 for 6 years at 7% ? 

15. On $250 for 2 years at 4% ? 

16. On $100 for 1 year 6 months af6%? 

17. On $200 for 3 months at 4% ? 

At 4% per year, what will be the interest: 

18. On $200 for 6 months? 

19. On $300 for 4 months? 

20. On $400 for 3 months? 

21. On $300 for 2 months? 

22. On $150 for 1 month? 

23. Find the interest on $ 24 for 1 year at 5%. 

24. On $36 for 1 year at 4%. 
26. On $67 for 1 year at 3%. 
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755. Slate Ezeroises. 

Find the yearly interest on : 

1. $286.50 at 4% 11. $1,257 at 7% 

2. $485 at 6% 12. $168at3|% 

3. $375.40 at 5% 13. $244 at 5^% 

4. $379 at 3% 14. $890 at 7^% 
6. $486 at 4^% 15. $63.75 at 4% 

6. $186.75 at 4% 16. $937.50 at 6% 

7. $199.50 at 2% 17. $980.40 at 5% 

8. $636at3|% 18. $ 159.60 at 2J^% 

9. $84.70 at 6% 19. $1,357.87 at 7% 
10. $93.25 at 8% 20. $2,146.18 at 4^% 

Find the interest on : 

21. $290 for 2 years at 4% 

22. $ 1,400 for 3 years at 4^% 
28. $ 2,840 for 4 years at 5% 

24. $ 1,250 at e% for 8 years 

25. $5,360 at 5^% for 2 years 

26. $380 at 3% for ^ years 

27. $ 780 for 1 year 4 months at 6% 

28. $ 2,560 for 2 years 6 months at 5% 

29. $ 1,025 for 3 years 3 months at 4% 

30. $ 1,296 for 7 months at 7% 

31. $648for 5monthsat 5% 

32. $275 for 4 months at 3% 
88. $ 1,000 for 11 months at 6% 
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AREAS OF RIQHT-ANOLED TRIANGLES. 

756. The square shown in the diagram is divided into two 
parts by a diagonal. One side of the square measures 10 feet. 

1. Mark in each triangle its area. 




Square. 



Rectangle. 




2. Divide a rectangle 20 ft. by 12 ft. into two parts by a 
diagonal. Mark in each triangle its area. 

3. Draw a right-angled triangle 3 in. by 4 in. Calculate its 
area in square inches. 



4. How many square yards in the surface 
of a right-angled triangle whose base measures 
30 feet, and whose perpendicular measures 22} 
feet. 



Find the area in square feet of the following right-angled 
triangles. (Change each dimension to feet.) 

6. Base 20 yd., perpendicular 30 ft. 

6. Base 16 in., perpendicular 3 ft. 

7. Base 30 in., perpendicular 1 yd. 

8. Base 3 ft. 6 in., perpendicular 5 ft. 

9. Base 2 yd. 1 ft., perpendicular 1 yd. 9 in. 
10. Base 50 yd., perpendicular 36 yd. 
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11. Base 112J- ft., perpendicular 30 yd. 

12. Base 90 in., perpendicular 2 ft. 

13. Base 12^ yd., perpendicular 13J yd. 

14. Base 1 rod, perpendicular 7^ ft. 

16. Base 33^ ft., perpendicular 18 ft. 6 in. 

SHORT METHODS. 

758. Multiply. Do not reduce to improper fractionB. 
12f 

51 4 times 12} = 51 ; \ of 12} - 4}. 

55i 

1. 18fx6^ 6. 16fx ^ 

2. 25fx8| 7. 48fxl2t 

3. 16fx5J 8. 37|xl0t 

4. 36|x9i 9. 26fx 9^ 

5. 22^ X^ 10. 32|X 8f 

759. Divide. Short Division. 

11. 15 ) 75} 19. 1 7)1991 

12. 13 ) 169A 20. 1 8) 2214. 

13. 14 )2954 21. 1 2)8651 

14. 12 ) 976^ 22. 13 ) 392i- 

15. 16 ) 195| 23. 14 ) 567} 

16. 21 ) 23H 24. 23 ) 702i- 

17. 26 ) 263t 25. 2 5) 805| 

18. 24 ) 504i 26. 2 2) 465| 
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BE VIEW. 

763. Answers in fractions : 

1. Simplify i'^^^~^,^ 

2. Add I A, A, ^, i^, 

3. Reduce - — t.Jl3 — I to a simple fraction. 

4. Divide(i + i + |)b7(fxHxH)- 

5. Simplify i±i of f of i. 

7. Find the value of ^t+ii^L]^^. 

(I of li) - 1 

8. (2i + H) -4- (2i + 3i) = ? 

9. Find the value of 2}- times the quotient of (3 — 2^)-*- 

10. 3* + 14-7i + 5-A = ? 

764. Answers in decimals : 

11. Divide the sum of .736 and 1.2854 by. their difference. 

12. Divide .1 by .2 and .35 by 35, and find the product of the 
quotients. 

13. Keduce -g-f^ to a decimal, and divide it by .3125. 

14. Divide .12096 by .032. 

15. Multiply .00273 by 3,000.456, and divide the product 
by .08. 

16. Divide 12.3125 by .000626. 
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17. Divide 51.5 by 412, and 412 by 51.5. 

18. Multiply 31.5 by 27.9, and divide the product by 9.765. 

19. Reduce — ^ 

3 + i 

20. Find the value of '^^^ ^ ^'^ 

.024 

765. Reduce to lowest terms : 

2- *ii 6- Ms 10- Iff* 

*• m 8- im 12- mi 



CHAPTER IX. 

DENOlOnATE NUHBEBS. — 8TTBFACIES AND TOLUHES.- 

FEBOENTAOE. — USTTEBEST. 

REDUCTION OF DENOMINATE NUMBERS. 

766. Reduce 5 gal. 3 qt. 1 pt. to pints. 

5 gal. 3 qt. 1 pt. 
In 5 gal. there are 20 qt. . Adding the 3 qt., we _4 
have 23 qi Maltiplying by 2 to reduce to pints, 23 qt. 
and adding in 1 pt., we get the answer, 47 pints. 2 

47 pt. Ans, 

767. Bednction Descending. Slate Exercises. 
Reduce to pints : 

1. 16 gal. 1 qt. 1 pt. 6. 31| gal. 

2. 27 gal. 2 qt. 7. 9 gal. ^ qt. 

3. 16 gal. 8. 10 gal. 2 qt. 1 pt. 

4. 16 gal. 1 pt. 9. 27 gal. 1 pt. 

6. 34 gal. 3 qt. 1 pt. 10. 4 gal. 3 qt. 1^ pt. 

768. Change 67 pt. to gallons, quarts, jyid pints. 



2 
4 



67 pt. 



33 qt. 1 pt. 



8 gal. 1 qt. 1 pt. Ana. 

769. Bednction Ascending. 
Change to gal., etc.: 

11. 156 qt. 16. 277 pt. 

12. 79 qt. 17. 139 pt. 

13. 408 pt. 18. 171 qt. 

14. 1,302 pt. 19. 63 qt. 

15. 63 pt. 20. 711 pt 

326 
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770. Bednotion Descending. 

21. Change 17 yd. 1 ft. 9 in. to inches. 

22. 4 mi. 100 rd. 4 yd. to yards. 

23. 74 bu. 2 pk. 7 qt. to quarts. 

24. 156 lb. 11 oz. to ounces. 
26. 63 yd. ft. 3 in. to inches. 

26. 19 bu. pk. 3 qt. to quarts. 

27. 11 rd. 3^ yd. to feet. 

28. 63 gal. 3 qt. to pints. 

29. 3 bu. 6 qt. to quarts. 

30. 17 T. 369 lb. to pounds. 
.31. 15 hr. 16 min. to seconds. 

32. 4 wk. 6 da. 11 hr. to hours. 

33. 1^ of a week to hours. 

34. 1^ of a mile to yards. 

35. .00125 T. to ounces. 

771. Beduction ^oending. 
Change : 

36. 1,876 in. to yd., etc. 43. 9,483 sec. to hr., etc. 

37. 475 oz. to lb., etc. 44. 877 qt. to bu., etc. 

38. 729 qt. to bu., etc. 45. 1,495 oz. to lb., etc. 

39. 8,675 min. to da., etc. 46. 373 in. to yd., etc. 

40. 4,972 lb. to T., etc. 47. 216 qt. to gal., etc. 

41. 972 rd. to mi., etc. 48. 876 rd. to mi., etc. 

42. 117 pt. to gal., etc. 49. 319 pt. to gal., etc. 

60. 3,520 yd. to mi. 
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772. Oral Ezeioi868. 

1. How many hours in } of a day ? 

2. How many hours in ^ of a day? 

3. How many minutes in ^ of an hour? 

4. How many hours and minutes in ^ of a day ? 

5. How many quarts and pints in f of a gallon? 

6. How many hours and minutes in .2 day? 

7. How many quarts and pints in .375 gallon? 

8. Change .3 day to hours and minutes. 

9. Change .625 bu. to pk. and qt. 

10. What part of a gallon is 1 pt. ? 

11. What part of a gallon is 3 pt. ? 

12. What part of a gallon is 1 qt. 1 pt. ? 

13. What decimal of a gallon is 1 qt. 1 pt. ? 

14. What decimal of a gallon is 2 qt. 1 pt. ? 

15. What part of 2 gallons is 2 qt. 1 pt. ? 

16. Change .375 bu. to pt. and qt. 

17. What decimal of a bu. is 4 qt.? 

18. What fraction of a day is 3 hr. 20 min.? 

19. Reduce 960 min. to hours. 

20. How many minutes in a day ? 

773. Slate Exeroises. 

1. What decimal of a ton is 3 lb. ? 

2. What fraction of a day is 12 min. 30 sec? 

3. Reduce -j>y of a day to minutes. 

4. Reduce .03125 day to minutes. 
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5. What decimal of a day is 9 minutes? 

6. What will be the cost of 15 T. and 750 lb. coal at $ 5 
per ton ? 

7. If coal is $ 5 per ton, how much can be bought for $ 18.76 ? 

8. If 7 T. 296 lb. coal cost $ 35.74, how much will I have to 
pay for 18,748 lb. ? 

9. A man pays $48.92 for 9 T. 1,568 lb. coal. How many 
tons, etc., would he receive for $ 73.11 ? 

10. Change 2 ft. 7 in. to the fraction of a yd. 

11. Reduce 3 pk. 4 qt. 1 pt. to the decimal of a bu. 

12. How many pk., qt., etc., in .9375 bu. ? 

13. If .1875 of a gal. of cologne cost $1,125, what will 1 pt. 
cost? 

14. Find the cost of 42 gal. 3 qt. 1 pt. oil, at 16^ per gal. 

15. Eeduce -^ of a gal. to qt. and pt. 

16. What part of 3 T. is 1 T. 960 lb. ? 

17. A man raised 139 bu. 2 pk. and 2 qt. of rye. He sold 
119 bu. 2 pk. 4 qt. What fraction of his crop did he sell ? 

18. 10 bu. 1 pk. of seed is packed in 8 bags. How much is 
there in each bag ? 

19. What decimal of a day is 21 hr. 14 min. 24 sec. ? 

20. How many feet in a mile ? 

COMPOUND ADDITION. 

774. Add the following : 

1. 17 lb. 3 oz. 2. 18 bu. 3 pk. 7 qt. 

4 lb. 9 oz. 9 bu. 2 pk. 4 qt. 

23 lb. 12 oz. 14 bu. 1 pk. 6 qt. 

15 oz. 2 pk. 
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3. 16 yd. 2 ft. 9 in. 7. 12 T. 1,576 lb. 

17 yd. 4 in. 3 T. 9801b. 

1 ft. 6 in. 476 lb. 

11 in. IT. 1,830 1b. 



4. U da. 5 hr. 19 min. 8. 2 wk. 5 da. 12 hr. 

23 da. 40 min. 6 da. 15 hr. 

17 hr. 50 min. 5 wk. 2 hr. 

5 da. 20 hr. 6 min. 2 da. 19 hr. 



5. 93 gal. 3 qt. 1 pt. 9. 18 mi. 100 rd. 
74 gal. ^ 34 rd. 
18 gal. 1 qt. 29 mi. 

2 qt. 1 pt. 6 mi. 160 rd. 

6. 5 hr. 30 min. 20 sec. 10. 47 yr. 11 mo. 

45 min. 33 sec. 5 yr. 9 mo. 

6 hr. 11 min. 5 sec. 7 mo. 

10 hr. 3 min. 30 sec. 22 yr. 5 mo. 

11. 487 T.. 316 T. 1,816 lb., 247 lb., 43 T. 811 lb., 19 T. 26 lb. 

12. 83 lb. 15 oz., 9 lb. 5 oz., 18 lb., 22 lb. 11 oz.. 5 lb. 8 oz., 
12 oz. 

13. 8 hr. 15 min. 5 sec, 37 min. 52 sec, 5 hr. 48 min., 23 hr. 
59 min. 5 sec. 

14. 72 gal. 3 qt. 1 pt., 17 gal. 1 qt., 2 qt. 1 pt., 90 gal. 1 pt. 

15. 7 yd. 2 ft. 11 in., 19 yd. 6 in., 105 yd., 4 yd. 2 ft. 2 in., 1 ft. 

16. 93 mi. 300 rd., 87 mi. 154 rd., 194 rd., 3 mi. 175 rd., 9 mi. 

17. 82 yr. 1 mo., 19 yr. 10 mo., 25 yr. 9 mo. 6 da., 8 mo. 15 da. 

18. 4 wk. 6 da. 17 hr., 20 wk. 5 da., 4 da. 11 hr., 9 wk. 5 da. 
Ihr. 

19. 5 hr. 13 min. 23 sec, 16 hr. 27 min. 30 sec, 43 min. 5 
sec, 24 sec. 

20. 8 bu. 3 pk. 7 qt., 5 qt., 2 pk. 1 qt., 4 bu. 6 qt., 3 bu. 1 pk 
1 qt. 
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775. Find answers: 

21. 19 lb. 12 oz. 26. 10 hr. 15 min. 30 sec. 

+ ? + 



37 lb. 3 oz. 24 hr. • 

22. 14 bu. 2 pk. 4 qt. 27. 246 T. 1,876 lb. 

+ ? + 

18 bu. 1 pk. 1 qt. 493 T. 1,552 lb. 

23. 7 yd. 2 ft. 7 in. 28. 9 wk. 6 da. 11 hr. 

+ + 

15 yd. 2 ft. 2 in. 21 wk. 3 hr. 

24. 19 da. 14 h. 40 min. 29. 84 mi. 24 rd. 

+ ' + 



30 da. 100 mi. 15 rd. 

25. 14 gal. 2 qt. 1 pt. 30. 13 yr. 9 mo. 
+ + 

18 gal. 1 qt. 25 yr. 

31. 83 lb. 4 oz. + ? = 100 lb. 

32. 16 bu. 2 qt. + ? = 25 bu. 1 pt. 

33. 1 ft. 4 in. + ? = 9 yd. 1 in. 

34. 47 da. 15 min. + ? = 60 da. 

35. 93 gal. 3 qt. 1 pt. + ? = 150 gaL 

COMPOUND SUBTRACTION. 
776. Subtract: 

36. 83 yr. 3 mo. 38. 76 T. 225 lb. 
15 yr. 9 mo. 37 T. 1,679 lb. 

37. 62 mi. 84 rd. 39. 1001b. 

19 mi. 159 rd. 83 lb. 4 oz. 
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40. 52 wk. 43. 16 yd. 9 in. 

13 wk. 3 da. 7 hr. 7 yd. 1 ft. 11 in. 

41. 19 gal. 1 pt. 44. 100 bu. 

8 gal. 3 qt. 42 bu. 3 pk. 7 qt. 

42. 18 hr. 5 min. 45. 45 da. 1 hr. 1 min. 

40 min. 25 sec. 6 da. 6 hr. 6 min. 

46. From 27 bu. 1 pk. 5 qt. take 13 bu. 3 pk. 7 qt. 

47. From 100 gal. 1 qt. take 83 gal. 2 qt. 1 pt. 

48. From 22 hr. 15 min. 20 sec. take 15 hr. 45 min. 40 sec. 

49. From 17 lb. 2 oz. take 13 lb. 8 oz. 

50. From 100 bu. take 74 bu. 2 pk. 1 qt. 

COMPOUND MULTIPLICATION. 

777. Add 3 lb. 9 oz. Add 4 gal. 3 qt. 1 pt. 

3 lb. 9 oz. 4 gal. 3 qt. 1 pt. 



4 gal. 3 qt. 1 pt. 



Multiply 3 lb. 9 oz. by 2. 
Multiply 4 gal. 3 qt. 1 pt. by 3. 



778. Multiply: 

51. 13 bu. 3 pk. 6 qt. by 2. 69. 2 pk. 7 qt. by 10. 

52. 25 gal. 2 qt. 1 pt. by 3. 60. 3 qt. 1 pt. by 11. 

53. 7 lb. 10 oz. by 4. 61. 4 yr. 6 mo. by 12. 

54. 3 hr. 15 min. 15 sec. by 5. 62. 5 wk. 6 da. 12 hr. by 16. 

55. 23 bu. 3 qt. by 6. 63. 4 T. 250 lb. by 18. 

56. 32 gal. 1 pt. by 7. 64. 3 yd. 1 ft. 6 in. by 22. 

57. 25 lb. 4 oz. by 8. 66. 2 mi. 15 rd. by 32. 

58. 33 min. 33 sec. by 9. 66. 4 hr. 15 min. 20 sec. by 9. 
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67. 31 gal. 2 qt. by 42. 

68. 4 qt. by 37. 

69. 43 sec. by 216. 

70. 4 wk. 6 da. 20 hr. by 19. 



71. 1 bu. 2 pk. 3 qt. by 13. 

72. 4 yd. 2 ft. 9 in. by 15. 

73. 21 hr. by 24. 

74. 3 yr. 11 mo. by 14. 



76. 1 gal. 1 qt. 1 pt. by 30. 



COMPOUND DIVISION. 



779. Divide: 

76. 15 lb. 9 oz. by 3. 

77. 2 lb. 3 oz. by 5. 

78. 2 gal. 1 qt. by 3. 

79. 5 bu. by 4. 

80. 7 hr. by 6. 

81. 17 lb. 7 oz. by 3. 

82. 37 bu. 3 pk. 6 qt. by 2. 

83. 67 yd. 2 ft. by 4. 

84. 33 da. 15 hr. 57 min. by 3. 

85. 563 gal. by 6. 

86. 22 hr. 20 min. 20 sec. by 4. 

87. 112 T. 125 lb. by 5. 



88. 13 wk. by 5. 

89. 74 mi. 80 rd. by 4. 

90. 69 yr. by 12. 

91. 27 bu. 3 pk. 4 qt. by 2. 

92. 76 gal. 3 qt. 1 pt. by 3. 

93. 5 hr. 1 min. 57 sec. by 9. 

94. 33 wk. 3 da. by 12. 

95. 36 yd. 6 in. by 7. 

96. 45 bu. 6 qt. by 6. 

97. 20 da. 13 hr. 4 min. by 16. 

98. 15 gal. 3 qt. by 18. 

99. 54 yd. 1 ft. 4 in. by 20. 



100. 41 wk. 4 da. 1 hr. -i- 4. 

101. 457 hr. 37 min. 30 sec. -s- 9. 

102. 147 gal. 3 qt. 1 pt. h- 13. 

103. 157 bu. 3 pk. 6 qt. ^ 7. 

104. 175 yd. 2 ft. 6 in. -h 10. 

105. 188 mi. 12 rd. 2 yd. -s- 6. 

106. 311 da. 21 hr. 36 min. -^ 12. 
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107. Divide 180 da. 8 hr. 4 min. by 16. 

11 da. 6 hr. 11 min. 30 sec. 



780. Dividing 180 days by 16, 
we get 11 days quotient and 4 
days remainder. Reducing 4 days 
to hours and adding 3 hours, the 
next dividend is 99 hours. This 
gives 6 hours quotient, 3 hours 
remainder. Reducing to minutes 
and adding 4 minutes, the next 
dividend is 184 minutes. This 
gives 11 minutes quotient, and 8 
minutes remainder. Reducing, we 
have 480 seconds for next dividend. 
Dividing, as before, the last quo- 
tient is 30 seconds. 



16 ) 180 da. 3 hr. 4 min. 
20 
4 da. (remainder) 
24 



99 hr. 

3 hr. (remainder) 
60 



184 min. 
24 

8 min. (remainder) 
60 



480 sec. 




781. 



108. Divide 236 gal. 1 qt. by 18. 

109. 334 yd. 9 in. by 21. 

15 yd. 2 ft. 9 in . 
21)334 yd. Oft. 9 in. 
124 
19 yd. (remainder) 
_3 

57 ft. 

15 ft. (remainder) 

12 

189 in. 







110. 
111. 
112. 
113. 
114. 
115. 



825 lb. by 48. 
112 T. by 25. 
43 mi. by 32. 
84 yr. by 24. 
462 bu. by 36. 
1,078 yd. by 63. 



116. 288 hr. 9 min. by 54. 

117. 863 gal. 2 qt. 1 pt. by 47. 

118. 33 wk. 1 da. by 72. 

119. 1,138 T. 910 lb. by 81. 

120. 1,629 yd. 1 ft. by 96. 
X21. 1,867 gal. IJ pt. by 125. 
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782. Oral Problems. 

1. How many tons and pounds of coal in 40 bags, each con- 
taining 80 pounds? 

2. If it takes 3 hr. 20 min. to hoe a row of corn, how long 
will it take to hoe 3 rows? 

3. A man puts up 3^ pounds of tea into 4 oz. packages. 
How many packages does he make? 

4. 3 pecks 3 quarts of apples are divided among 9 children. 
What quantity does each child receive? 

5. What part of a day is 30 minutes? 

6. If there are 2 J gallons of wine in 12 bottles, how many 
pints are there in each bottle? 

7. What is the weight of two packages each containing 
15 1b. 11 oz.? 

8. What part of an hour is 40 seconds? 

9. What is the rent of a house for 1 year 9 months at $16 
per month? 

10. If 3 gal. 2 qt. 1 pt. of milk are taken from a can contain- 
ing 10 gal., how much is left in the can? 

11. 5 hams weigh 61^ lb. What is the average weight? 

12. There are on an average 41 pupils in a class. How many 
are there in 14 classes? 

13. At 37^ cents per yard, how many yards can be bought 
for $6.75? 

14. Find the cost of 16 bbl. of flour at $ 6.12^ each. 

15. $1.65 is equally divided among 15 boys. What is the 
share of each? 

16. A floor containing 40^ square yards is 7 yards long. 
How many yards wide is it? 

17. How many ounces in 5^ pounds? 
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783. Slate Froblenu. 

1. If a watch gains 1 min. 17 sec. per day, how much will 
it gain during March and April ? 

2. How many bu., pk., and qt. in 1,449 lb. corn, weighing 
56 lb. to the bu. ? 

3. A chain, 97 yd. 8 in. long, contains 1,000 links. Find 
the length of one of the links. 

4. A farmer sold out of 5 bu. of peas the following quan- 
tities : 3 pk. 6 qt. ; 4 pk ; 4 pk. 3 qt. ; 1 bu. 1 pk. 1 qt. How 
much has he still to sell ? 

6. A man walks on Monday 15 mi. 161 rd. ; Tuesday, 10 ml 
84 rd. ; Wednesday, 19 mi. 15 rd. ; Thursday and Friday, 12 mi. 
121 rd. each day j Saturday, 14 mi. 240 rd. What distance per 
day does he average? 

6. If the sun rises at 5 hr. 10 min. a.m., and sets at 6 hr. 
42 min. p.m., how long is the day? How many hours and minutes 
of night ? 

7. An iron rod is 12 ft. 6 in. long. From it are cut 73 bolts, 
each If in. long. How much is left? 

8. A man rows a mile in 10 min. 30 sec. How long would 
he take to row 27 miles at the same rate? 

9. A man rows 51 miles in 23 hr. 5 min. and 30 sec. How 
long does he take to row a mile? 

10. If I lost $50 by selling a lot for two-thirds of its cost, 
what would I have lost if I had sold it for three-fourths of its 
cost? 

11. At the rate of $2.75 per day of 10 hours, how much 
should be given a man that works from a quarter before 8 until 
5 minutes past 11? 

12. If a railroad train travels 18 miles in 40 minutes, how 
far will it travel, at the same rate, in 7J hours? 
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SPECIAL DRILLS. 
784. Give sums : 



163 + 137 


42 + 35 + 77 


185 + 546 


4,170 + 470 


256 + 184 


63 + 19 + 54 


668 + 193 


1,260 + 850 


149 + 312 


87 + 22 + 48 


167 + 734 


2.140 + 680 


458 + 197 


91 + 63 + 17 


476 + 155 


3,450 + 390 


785. Give differences : 






400 163 


540 - 384 


7,310 - 6,850 


618 - 495 


501 - 375 


361 149 


8.610 - 7.680 


455 - 128 


275 - 137 


455 358 


5,000 - 4,670 


648 - 509 


650 - 488 


662 - 176 


4,960 4.380 


856-147 


78& Give 


products : 






11x15 


48xl6| 


21x15 


28x75 


12x14 


32 x 37^ 


22x14 


40 X 87J 


13x13 


24x62^ 


31x13 


39x33i 


14x14 


36x66f 


41x14 


49x25 


787. Give 


quotients : 






165 : 15" 


616f : 16| 


135 : 45 


933^ : 66| 


168 : 14 


837^ H- 37^ 


136 : 68 


975 : 75 


169 : 13 


733^^ : 33i 


220 : 44 


612^ + 87^ 


294^-14 


6871^ : 62J 


196 ^ 49 


925 : 25 


78a Give 


answers : 






ISf X5 


511^2 


24 : 2f 


21x3^ 


14| X4 


40| : 7 


18 : 4^ 


22x4Ti«, 


14^X7 


341^2 


49 : If 


18x3f 


ISiV X 8 


481^3 


35 : 3^ 


17x4i 
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789. Oral Problems. 

1. How many ounces in 11/^ lb.? 

2. 268 yd. equal how many ft.? 

3. A dealer bought 652 tons of coal and sold 476 tons. 
How much had he left? 

4. Sold my wheat for $347 and my oats for $154. How 
much did I receive for both? 

5. 40f yd. of ribbon are cut into 7 pieces. Find the length 
of each piece. 

6. How many sq. yd. in a floor 5 J yd. long and 5^ yd. wide? 

7. What will be the cost of 14 lb. of lard at 14^ per lb.? 

8. At 1^^ each, how many lead pencils can I buy for 27^? 

9. What part of a 196-lb. barrel of flour is contained in a 
49-lb. bag? 

10. At 45^ per yd., how much lace can be bought for $1.35? 

11. A woman has saved $833. How much more must she 
save to have $1,000? 

12. What will be the cost of 16 lb. of sugar at 4f ^ per lb. ? 

13. Spent $2.56 for dry goods and $1.84 for groceries. How 
much did I spend for both? 

14. Find the cost of 3 lb. 10 oz. of butter at 32^ per lb. 

16. At $.375 per yd., how much ribbon can be bought for 
$.75? 

16. If it takes 1|^ yd. of cloth to make a jacket, how many can 
be made from a piece of cloth containing 30 yd. ? 

17. A boy paid 50^ for the use of a boat for 3 J hours. What 
was the price per hour? 

18. If 13 pounds of raisins cost $1.69, what is the cost of 1 
pound? 
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TABLE. 



FOREIGN COMMERCE OF THE UNITED STATES. 



Exports and Imports, 1875-1891. 



790. The following table shows the values of the exports and 
the imports of merchandise during each year from 1876 to 1891, 
inclusive. 

Imports and Exports of Merchandise. 



Year ending 


Exports. 


Imports. 


Excess of 


Excess of 


June 30. 






exports. 


imports. 


1875 


?513,442,711 


$533,005,436 






1876 


540,384,671 


460,741,190 






1877 


602,475,230 


451,323,126 






1878 


694,865,766 


437,051,532 






1879 


710,439,441 


445,777,775 






1880 


835,638,658 


667,954,746 






1881 


902,377,346 


642,664,628 






1882 


750,542,257 


724,639,574 






1883 


823,839,402 


723.180,914 






1884 


740,513,609 


667,697,693 






1885 


742,189,755 


577,527,329 






1886 


679,524,830 


635,436,136 






1887 


716,183,211 


692.319,768 






1888 


695,954,507 


723,957,114 






1889 


742,401,375 


745,131,652 






1890 


857,828,684 


789,310,409 






1891 


884,480,810 


844,916,196 






Total. 











Find the excess of exports or of imports for each year. 

Find the total exports and the total imports for the 17 years 
ending June 30, 1891, and the difference between the excess of 
exports and excess of imports for the same period. 
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SHORT METHODS. 



791. 4,846 
X3| 


7,854 
27J 


14,538 3 times 
2,907f ^ of 3 times 

17,445| Am. 


54,978 7 times 
6,108f 1 of 7 times 
157,08 20 times 


Multiply by 3, then add \ of this 
product. 


218,166| Am. 


1. 247x4^ 


6. 6,305 X 9^^^ 


2. 1,896 X5| 


7. 8,762 X 23f 


3. 1,234x6^ 


8. 12,345x321 


4. 3.742 x7t^ 


9. 7,890 X 105^^ 


5. 4,053 x7i 


10. 67,890x2341 



792. Multiply 8.654 by 99. 
865.400 
856,746 Am. 

11. 7,835x99 

12. 9,427x99 

13. 6,073x99 

14. 5,483x99 

15. 2,761x999 

16. 8,305 X 999 

17. 999x1,234 

18. 999 X 3,859 

19. 9,832x990 

20. 7,543x990 



Subtract the number from 100 times 
the number. 

21. 2,684x25 

22. 9,321 X 334 

23. 8,693 Xl2i 

24. 4,862 X 66| 

25. 3,025 x37| 

26. 3,464 x62i 

27. 4,872 x87J 

28. 860 X 2| 

29. 6,3l8xl6f 

30. 9,204x75 
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793. Divide. Do not write products (Arts. 385, 616) : 

31. 41,874,365^9,999 33. 300,200,100^31,416 

32. 123,456,789^1,987 34. 254,637,809 h- 26,543 

36. 837,029,456 -^ 16,074. 

794. Write answers : (Art. 385.) 

^^ 23146 «^ 11223 .^ 98643 .« 63336 
^^* ^809" ^®* 1984" ^' 28643 ^' 16895 

68400 72063 . 87631 .3 72084 
5709 ' 5999 * 17025 * 10203 

795. Ayoirdnpois Weight. Long Ton. 

Iq selling iron, coal at the mines, ores, etc., and in calculating the duties 
at the U. S. custom houses upon imported goods, the following table is used : 

28 pounds (lb.) 1 quarter (qr.) 
4 quarters 1 hundredweight (cwt.) 

20 hundredweight 1 ton (T.) 

1 cwt. = 112 lb. 1 T. = 2,240 lb. 

796. The ton of 2,240 pounds is called a long ton. Unless otherwise 
specified in a problem, the cwt. of 100 lb. and the ton of 2,000 lb. are to be 
taken. 

1. Reduce 25 T. 13 cwt. 2 qr. 25 lb. to pounds. (Long ton.) 

2. Change 100,000 pounds to tons (long), cwt., qr., lb. 

3. Find the duty at 1^^^ per lb. on an invoice of tin weigh- 
ing 33 T. 7 cwt. 20 lb. (Long ton.) 

4. What is the total weight in tons (long), etc., of 19 barrels 
of soda-ash weighing 13 cwt. 2 qr. 10 lb. each ? 

6. Find the weight of the rails required for 100 miles of 
double track (four rails), the weight of a rail being 18 pounds 
per running foot. 

What will be the cost of the rails at $21 per long ton ? 

6. A coal dealer buys 175 (long) tons of coal. How much 
does he receive for it at $5 per ton of 2000 pounds? 
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MEASUREMENTS. 

800. What is the length in inches of a row of four envelopes, 
each five inches long, placed end to end ? What is the length in 
feet and inches ? 



« 5 Inches 

u 

a 

































1. What is the width in inches of four such rows just touch- 
ing each other? What is the width in feet? 

How many envelopes are there? How many sq. in. in each 
envelope? How many sq. in. are covered by all of them? 

2. How many envelopes 5 inches by 3 inches would cover 
the top of a table 4 feet 2 inches long and 2 feet 6 inches wide? 

3. Draw a rectangle to represent a floor 24 feet long 18 feet 
wide. Draw rugs 6 feet long, 3 feet wide, and see how many 
will be needed to cover the floor. 

4. How many boards 12 feet long, 6 inches wide will be 
required for a floor 8 yards long, 6 yards wide ? 

If the boards run lengthwise, now many boards in length are used ? How 
many boards wide? 

5. Given the area in square inches of a surface to be covered 
with envelopes, and the area in square inches of an envelope, 
how is the number of envelopes ascertained ? 

If the area of the surface to be covered is given in square feet, 
how must we proceed ? 
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6. Given the dimensions of a surface to be covered and the 
dimensions of the articles to be used for covering, how can we 
indicate the operations to be performed, without actually doing 
the work ? 

How about the denomiDations used ; yards, feet, etc. ? 

7. How many bricks 8 inches by 4 inches will be needed for 
a walk 24 yards long, 6 feet wide, making no . allowance for 
waste? 

First indicate the work. Cancel. 

8. How many paving tiles ^ foot square will cover a hearth 
6 feet long, 3 feet wide ? 

Make a diagram. 

9. How many boards 12 feet long, 9 inches wide will be 
required for a close fence 120 yards long, 6 feet high ? 

10. Find the number of paving stones 9 inches by 3 inches, in 
a street 100 rods long, 10 yards wide. 

11. A man buys a piece of ground 300 feet long, 150 feet 
wide. He builds a house, 50 feet by 30 feet, and a shed 12 feet 
by 13 feet. How many square yards will he have left for a 
garden ? 

12. There are 160 square rods in an acre. How many square 
yards are there in an acre ? 

13. Give the dimensions, in yards, of a field that will contain 
just an acre. Of one that will contain two acres. 

14. Draw a rectangle 2 inches X 3 inches. Draw one twice 
the size. What are the dimensions of the latter ? 

A plot 100 ft. X 100 ft. is how many times as large as a plot 
25 ft. X 25 ft. ? 

15. How many square feet are there in a fence 10 feet high 
around a lot 250 feet long, 200 feet wide? 
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16. The owner of a piece of ground 250 feet long, 200 feet 
wide, takes 10 feet from each side to make a gravel walk, and 
uses the remainder for a garden. Give the dimensions of the 
garden and its area in square feet ? How many square feet are 
taken up by the walk? How many square feet in the whole 
piece of ground ? 

17. How many square feet of flagging would be required for 
a sidewalk 10 feet wide outside a lot 250 feet long, 200 feet wide? 




If 250 running feet of sidewalk, 10 feet wide, were laid on two sides of 
the lot, and 200 running feet on each of the other sides, would the job be 
finished ? 

18. At $80 per acre what is the value of a field 80 rods long, 
70 rods wide ? 

What will it cost to fence the field at 20^ per running yard ? 

19. A room is 24 feet long, 18 feet wide, 12 feet high. Draw, 
touching each other, four rectangles representing the four walls. 
Write the dimensions of each wall. 

What are the dimensions of the large rectangle made up of the four 
smaller ones 7 Give the area in square feet. In square yards. 
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20. Show by a diagram the shape of a piece of paper that 
when folded will entirely cover a box 12 inches long, 6 inches 
wide, 4 inches high. Write the dimensions. 

SOlL This is called the " development " of the box. 
What is the area of the paper in square inches ? 

21. Make a diagram of a room 24 feet long, 18 feet wide, 12 
feet high, showing the surface that is generally plastered. 

How many square yards of plaster will be needed for the 
above room, making no allowance for doors, windows, etc. ? 

22. What is the length of a rectangular field 60 rods long 
that contains 60 acres? 

23. To contain 48 square yards, how many yards long must 
be a piece of carpet 27 inches wide ? 

24. I have bought 24 yards of dress goods, 27 inches wide. 
How many square yards does the piece contain ? 

How many yards of lining 32 inches wide will contain the 
same number of square yards ? 

24 yards long. ? yards long. 



18 sq. yd. 



18 sq. yd. 



I yd. 



25. How many square yards are there in 27 rugs, each 63 
inches long, 45 inches wide ? 

TIME BETWEEN DATES. 
802. Oral Problems. 

1. How many hours from 3 o'clock Saturday afternoon to 
9 o'clock Sunday morning? 

2. How many days from May 1 to June 1? 

3. A boy takes a spoonful of medicine every hour. If he 
takes the first dose at 2 o'clock, at what hour will he take the 
sixth ? The second ? The fourth ? 

4. A man begins work on the morning of the 6th and ends on 
the evening of the 11th. How much does he earn at $3 per day? 
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» 

6. An importer receives eome cases of goods numbered con- 
secutively. How many cases are there if the lowest number is 
29 and the highest number is 53 ? 

6. How many posts 6 ft. apart will be needed for a fence 
120 ft. long ? For a fence 6 ft. long? 12 ft. long? 

7. Find the time from Jan. 1 to Jan. 31, counting the first 
and the last day. Omitting both days. 

8. How many days from July 4 to August 15, inclusive ? 

9. How many chapters from the 25th to the 49th, exclusive? 

10. A girl begins at the 146th problem and solves all those 
on two pages. If the last is the 172d problem, how many does 
she solve ? 

803. In finding the time between dates, either the first or the 
last day is excluded ; that is, from the 1st to the 21st is con- 
sidered 20 days. 

How many days from March 4 to Sept. 1 ? 

March 4 to March 31, 27 days. 

Excluding March 4, there remain in ^ 

the raonlh 31 - 4, or 27 days. To this add 
the number of days in April, May, June, 
July, and August. Since March 4 is ex- 
cluded, we take 1 day in September, mak- 
ing the total 181 days. 

804. How many days from 

11. Jan. 1 to Feb. 19? 16. Feb. 29 to April 1? 

12. Oct. 31 to Dec. 30? 17. May 21 to July 4? 

13. Sept. 30 to Dec. 16? 18. April 7 to May 27? 

14. Nov. 1 to Dec. 19? 19. June 10 to Aug. 1? 

15. March 16 to April 25 ? 20. July 4 to Sept. 1? 



May 


31 " 


June 


30 " 


July 


31 " 


Aug. 


31 " 


Sept. 


1 " 


Ans. 


181 days. 
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805. Slate Problems. 

(Take note of leap year.) 
How many days from : 

1. Feb. 6, 1892, to Oct. 1, 1892? 

2. Oct. 14, 1892, to March 3, 1893? 

3. Jan. 1, 1892, to April 19, 1892? 

4. Dec. 23, 1891, to March 8, 1892? 
6. Sept. 3, 1892, to Feb. 1, 1893? 

6. March 16, 1892, to Dec. 25, 1892? 

7. June 3, 1892, to Nov. 29, 1892? 

8. Aug. 17, 1892, to Jan. 3, 1893? 

9. April 4, 1892, to July 4, 1892? 
10. May 16, 1892, to Oct. 14, 1892? 

11. How much wages at $4 per day should a man receive 
from Monday, Jan. 2, 1893, to Feb. 28, inclusive, no pay to be 
received for Sundays or Washingt-on's birthday? 

12. A man borrowed $100 April 4, and returned it November 
26. How many days' interest did he owe? (Do not include 
both days.) 

13. May 1, 1893, fell on Monday. Upon what day of the 
week did July 4 fall ? 

14. How many days does vacation last if it begins on the 
morning of Saturday, July 2, and school commences on the first 
Tuesday of September ? 

15. A man borrows some money June 16, and agrees to return 
it in 60 days. On what date should he pay it ? 

16. A traveler starts upon a trip Aug. 24, 1894, and reaches 
home again Feb. 10, 1895. How long is he away? 
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806. When the difference between dates is more than a year, it is cus- 
tomary to take 30 days to each month. (See Appendix, Fart III.) 

Find the differeDce in time between March 3, 1879, and Jan. 1, 
1893. 

1893 1 1 
Writing 1893. Ist month, Ist day, we subtract 1 070 o 

1879. 3d month, 3d day. -^^ 1— ^g 

Answer, 13 years 9 months 28 days. 

17. George Washington was born Feb. 22, 1732. How old 
was he at the signing of the Declaration of Independence, July 
4,1776? 

18. Abraham Lincoln was first inaugurated president, March 
4, 1861. How long had he served at his death, April, 15, 1865? 

19. The battle of Lexington took place April 19, 1775. The 
treaty of peace was signed Sept. 3, 1783. How many years, 
months, and days between the two eventfl ? 

20. How many years elapsed between the discovery of America 
by Columbus, Oct. 12, 1492, and the landing of the PilgrimB, 
Dec. 21, 1620? 

21. General Harrison fought the Battle of Tippecanoe Nov. 
7, 1811. He was inaugurated president 29 years 3 months 27 
days later. Give the date of his inauguration. 

22. How long was it after the treaty with England, signed 
Dec. 24, 1814, that the Mexican treaty was concluded, Feb. 2, 
1848? 

23. General Taylor died July 9, 1850. How long did he live 
after the capture of Monterey, Sept. 24, 1846 ? 

24. President Garfield was born Nov. 19, 1831. How old 
was he at his inauguration, March 4, 1881? 

26. The last battle of the Mexican war took place Sept 14, 
1847. The Battle of Bull Run was fought 13 years 10 monthfl 
7 days later. What was the date of this battle ? 

26. Find the time between July 4, 1776, and Jan. 1, 1894. 
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PERCENTAOE. 

807. Oral Exercises. 

1. Find 4% of $126. 6. 33|% of 1 day. 

2. 25% of 16. 7. 62^% of $12. 

3. 6% of 200 cows. 8. 9% of $23. 

4. 1% of 150 lb. 9. 75% of 3 gal. 

5. 20% of 65 yd. 10. 1^% of $400. 

808. Slate Ezeioises. 

1. Find 6% of $576. 9. 25% of $156. 

2. 4i% of $340. 10. 1% of $156. 

3. 25% of 1,876 bu. 11. J% of $156. 

4. 12^% of 864 cows. 12. 50% of 480 hr. 

5. 50% of 432 yd. 13. |% of 480 hr. 

6. 33^% of 576 soldiers. 14. |% of $1,420. 

7. 16|% of 696 gal. 16. 3^% of $66. 

8. 6J% of $4.96. 16. 7^% of 360 days. 

INTEREST. 

809. In computing interest, the year is considered as com- 
posed of 12 months of 30 days each. 

810. Oral Exercises. 
Find the interest on : 

1. $90 for 2 mo. at 4%. 6. $100 for 1 yr. 3 mo. at 4%. 

2. $60 for 60 da. at 6%. 7. $50 for 3 yr. at 6%. 

3. $ 100 for 2 yr. 6 mo. at 5% . 8. $ 100 for 2 yr. 4 mo. at 6% . 

4. $120 for 30 da. at 5%. 9. $60 for 40 da. at 6%. 

5. $300 for 90 da. at 3%. 10. $120 for 120 da. at 5%. 
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811. Find the interest on $63 for 4 jr. 5 mo. at 5%. 

$63 is called the principal. 
4 yr. 5 mo. = time. 
fo = rate. 



812. Interest = P""^^P^^ X ^^^^ X ^^"^^ C^" X^^^^). 

4 years 5 months = 4^ mo. = ff mo. 

^^x||x-|. = ^^ = $13.91+ Am. 
4 
Note. — The divisor 100 is canceled by placing a decimal point before 21 

Find the interest on $160.50 for 3 mo. 15 da. at 6%. 

2 

Find the interest on $69.75 for 1 mo. 17 da. at 4%. 

.00775 .. . 
.0069075 X -^ X :^ = .36425. Am. 36 cents. 

n 

813. Slate Exercises. 
Find the interest on : 

1. $192 for 3 yr. 7 mo. at 5%. 

2. $60 for 2 mo. 12 da. at 4%. 

3. $240 for 1 yr. 1 mo. at 6%. 

4. $14.40 for 5 yr. 5 mo. at 5%. 

5. $36 for 77 days at 4|%. 
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6. $99 for 21 months at 6%. 

7. $192for 2yr. 4mo. at5%. 

8. $600 from Jan. 1 to Jan. 16 at 4%. 

9. $1,200 from July 1, 1891, to Jan. 1, 1893, at 6%. 
10. $57.60 from Oct. 4, 1890, to Feb. 4, 1894, at 5%. 

REVIEW. 

814. Oral Problems. 

1. What part of f is f ? (16 twentieths, 15 twentieths.) 

2. 16 is how many hundredths of 64? 

3. What per cent of 25 is 5 ? 

4. What part of 2 lb. 1 oz. is 1 lb. ? (33 oz., 16 oz.) 
6. Divide 4 gal. by 3 pt. 

6. How many pencils at 4 mills each can be bought for a 
dollar ? 

7. Write ^ as a decimal. 

8. Divide 34 by 200. 

9. At 20^ per qt., what will be the cost of 2 gal. 3 qt. 1 pt. 
of maple syrup? 

10. Find the cost of 4 T. 400 lb. of coal at $ 5 per ton. 

11. A man puts 4 lb. 8 oz. of tea into 12 oz. packages. How 
many packages does he make ? 

12. 4 pecks 3 quarts of apples are given to some children. If 
each child's share is 5 quarts, how many children are there ? 

13. If it takes 3 hours 20 minutes to hoe a row of corn, how 
many rows can a man do in 2 days of 10 hours each ? 
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14. How many square inches in the surface of a sheet of paper 
1 ft. 8 in. long, 11 in. wide? 

16. How many pieces of paper 2 inches square will exactly 
cover a slate 12 inches long, 8 inches wide ? 

815. Slate Problems. 

1. What part of 6 hr. 17 miu. 5 sec. is 3 hr. 15 min. 26 sec? 

2. If a man walks at the rate of 3 mi. and 96 rd. per hour, 
how far will he walk in 3 hr. and 20 min. ? 

3. What is one-ninth of 28 bu. 3 pk. and 7 qt. ? 

4. Three men buy a house for $1,200. A furnishes $600; 
B, $ 400 ; C, $ 200. They sell the house for $ 1,500. How much 
money should each receive ? 

6. If 5 T. and 1,000 lb. of coal cost $30.25, how much will 
be paid for 7 T. and 320 lb. ? 

6. At 25^ per hour, how much should a man receive that 
works 8 hours and 36 minutes? 

7. At $45 per month, what is the rent of a house for 2 yr. 
7 mo. and 8 da. ? 

8. If 2 lb. 4 oz. of tea cost $1.35, what will be the cost of 
111b. 12 oz.? 

9. How many sq. in. in a paving tile 6 in. square? How 
many sq. in. in a rectangle 4 ft. by 3 ft. ? How many paving 
tiles 6 in. by 6 in. would cover a surface 4 ft. by 3 ft. ? 

10. A merchant imports 360 yd. of dress goods, 27 inches 
wide, costing 30^ per yd. What will the duty be at 8^ per 
square yard, and 50 per cent of the cost in addition ? 

11. A man pays $60 interest per year. How much interest 
does he pay in 3 yr. 7 mo. 10 da. ? 

12. Find four-ninths of 28 bu. 3 pk. 7 qt. 
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AFFROXIMA TIONS. 

816. Give an estimate of the answer (Art. 521) : 

1. If 3 T. and 1,988 lb. of coal cost $ 19.97, what will be the 
cost of 8 T. and 1 lb.? (Nearly 4 tons cost nearly $20.) 

2. At $500 per year, what will be the rent of a house for 
1 year 11 mo. and 29 da.? (Nearly 2 years.) 

3. Find the cost of 5 bbl. sugar, averaging 299 lb. each, at 
4^^ per lb. 

4. What is the interest on $ 199.86 at 6%, for 5 mo. 28 da. ? 

5. If 11 men and 2 boys can finish a piece of work in 23J- 
days, how long would it take 23 men and 5 boys ? 

6. What decimal of 639 acres is 321 acres ? 

7. What will be the cost of 20,060 bricks at $ 19.90 per M. ? 

8. A farmer sells 5,584 lb. of rye at 87^ per bu. of 56 lb. 
How much does he receive ? 

9. If 9 lb. and 15 oz. of tea cost $ 7.95, what will be the cost 
of 21 lb. and 1 oz. ? 

10. Paid freight on 1,987 lb. at 10 i^ per hundredweight. 
How much did I pay ? 

MEASUREMENTS. 

817. Make diagrams when necessary. 

1. A man has a lot 100 feet by 200 feet. How many square 
feet will he have left for a garden after he builds a house 25 feet 
by 60 feet? 

2. One wall of a room is 24 feet long and 12 feet high. 
There is a door in it 8 feet high, 4J- feet wide. How many 
square yards of plastering will be needed to cover the wall? 
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3. A brick is 8 'inches long, 4 inches wide, 2 inches thick 
How many square inches are there in the surface of the widest 
face? In the surface of one side? In the surface of one end? 

4. How many bricks laid on the widest face will be needed 
for a walk 288 inches long, 96 inches wide? 

5. How many bricks laid on the side will be needed for a 
walk 24 feet long, 8 feet wide? . 

6. Make a diagram of a piece of paper that when folded 
will just cover the six faces of a brick 8x4x2 inches. How 
many square inches of paper would be needed ? 

7. How many square feet are there in a roll of wall paper 
24 feet long, 18 inches wide? 

8. How many rolls 24 feet long, 1^ feet wide, would be 
required to paper the ceiling of a room 45 feet long, 36 feet 
wide, making no allowance for matching or waste ? 

9. The owner of a piece of ground 200 feet wide, 300 feet 
long, divides it into lots 25 feet by 100 feet. How many lots 
are there ? 

10. Make table of: 
818. Square Measure. 

square inches (sq. in.) 1 square foot (sq. ft.) 
square feet 1 square yard (sq. yd.) 

square yards 1 square rod (sq. rd.) 

160 square rods 1 acre (A.) 

acres 1 square mile (sq. mi.) 

' 11. The owner of a piece of ground 600 feet long, 150 feet 
wide, builds a fence 6 feet high around the plot. How many 
square feet of fence are there? 

12. What would be the cost of building 1,800 feet of fence 6 
feet high at f 1 per square yard? 
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13. A farm is one mile square. How many 40-acre fields 
does it contain? 

14. How many yards of fence will be needed to enclose the 
plot of ground shown in the following diagram ? 



5 rods 



CO 

o 

CO 



4 rods 



CO 

•s 



CO 



3 rods 



DQ 

CD 



12 rods 



15. The above field was originally a rectangle, but the owner 
sold one piece 5 rods by 3 rods, and a second piece 3 rods by 7 
rods. How many square rods did it contain at first? What is 
its present area? 

16. How many acres in a field in the shape of a triangle 
whose base and perpendicular measure 40 rods each? 

17. Calculate the number of 
square yards in the field shown 
in the accompanying diagram. 

18. The owner of a field 160 
yards long, 121 yards wide sold 
from one corner a triangular piece 

40 yards long, 30^ yards wide. Find the number of square 
yards in the part remaining. (Make diagram.) 



24 yd. 






24 yd. 
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19. How many acres are there in a triangular plot of ground 
Vfhen the base measures 80 yards and the perpendicular measures 
60J yards? 

20. What are the dimensions of the box that can be made of 
a piece of paper of the size shown in the following diagram? 
How many square inches of paper are needed for such a box 
(making no allowance for pasting) ? 



4 in. 



CO 



• 

e 




• 

B 


4 in. 

• 

a 

4 in. 


lin. "^ 
^4 in. 


4 in. ; 4 in. 
B ja 

l« lao 
j 

4 in. • 4 in. 


• 

ca 




1 



a 

00 



4 in. 



DENOMINATE NUMBERS. {Long Meature.) 



819. Slate EzerdBes. 

1. Change 43 yd. to rods and a fraction. 

2. Change 43 yd. to rods and yards. 

3. Change 43 yd. to rods, yards, and feet. 

4. Change 43 yd. to rods, yards, feet, and inches. 
6. Change 72 yd. to rods, etc. 

6. Change 66 yd. to rods. 
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820. Change to rods, etc. : 

7. 49 yd. 14. 1,836 in. 

8. 147 ft. 16. 1,837 in. 

9. 1,764 in. 16. 52 yd. 

10. 8|^rd. 17. 49Jyd. 

11. 50 yd. 18. 49 yd. 1 ft. 6 in. 

12. 51yd. 19. 148Jft. 

13. 153 ft. 20. 1,782 in. 

Change 1,581 in. to rods, etc. 

1 2)1581 in. 

3)131 ft. 9 in. 

6})43yd. 2 ft. 9in. 
2 2 



11)86 

7 rd. 9 half-yards 2 ft. 9 in. 
7 rd. 4i yd. 2 ft. 9 in. 

7rd. 4 yd. 2 ft. 9 in. 
+ 1 ft. 6 in. = } yd. 

7 rd. 5 yd. 1 ft. 3 in. Ana. 

To find how many rods in 43 yards, we divide by 5}. 5} yards — 
11 half-yards. 43 yards *« 86 half-yards. As there are 11 half-yards in a 
rod, 86 half-yards will be equal to 7 rods and 9 half-yards, or 7 rods 4} 
yards. Changing } yd. to 1 ft. 6 inches, we obtain the answer as above. 



I. Change to rods, etc. : 

21. 1,483 in. 24. 2,796 in. 27. 3,453 in. 

22. 984 in. 26. 1,121 in. 28. 1,278 in. 

23. 1,345 in. 26. 1,470 in. 29. 1,576 in. 

30. Change 5 rods to inches. 

31. Change 990 inches to rods. 

32. How many inches in 7 rods 1 yd.? 
88. Change 1,422 inches to rods. 
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824. Add: 

34. 4rd. 3 yd. 1ft. 36. 5 rd. 4 yd. 2 ft. 

9 rd. 4 yd. 2 ft. 5 yd. 1 ft. 

3 rd. 1 ft. 6 in. 6 rd. 1 yd. 



36. 7 rd. 5 yd. 37. 11 rd. 3 yd. 1 ft. 

3rd. 1ft. 4rd. 2 ft. 

2 yd. 2 ft. 5 yd. 1 ft. 

4 rd. 1 ft. 6rd. 

38. From 8 rd. 1 ft. take 2 rd. 2 ft. 

39. Find the difference between 3 rd. 1 yd. 1 ft. and 16 rd. 

40. Multiply 5 rd. 4 yd. 2 ft. by 4. 

41. Multiply 11 rd. 2 ft. by 10. 

42. Divide 30 rd. 5 yd. 2 ft. by 8. 

43. Divide 34 rd. 1 yd. 3 ft. by 9. 

SOLID CONTENTS. 

825. How many one-inch cubes can be placed on the bottom 
of a box 3 in. long, 4 in. wide? 

1. If the box is one inch high, how many will it hold? If 
the box is 2 in. high? 3 in. high? 

2. A cube one inch long, one inch wide, one inch high con- 
tains a cubic inch. 

How many cubic inches in a box 3 in. long, 4 in. wide, 1 in. 
high? In a box 3 in. long, 4 in. wide, 2 in. high? In a box 4 
in. long, 4 in. wide, 4 in. high? 

3. If you had 24 one-inch cubes, how could you pile them 
to make a solid with six rectangular faces ? 

If the pile was 2 inches high, how many cubes would there 
be in each tier? How many square inches would the lower tier 
cover? 
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How could the 24 cubes be arranged to make a pile 3 inches 
high? 

4. Can you give a rule for finding the contents of a box 6 in. 
long, 8 in. high, 4 in. wide? 

5. How many cubic inches of water would a tin box hold, 
the dimensions of the box being 5 in. by 3^ in. by 4 in. ? 

6. How many one-inch cubes could be placed in a box one 
foot long, one foot wide, one foot high ? 

7. How many cubic inches in a cubic foot? 

8. How many one-foot cubes could be placed in a cubical 
box one yard long, one yard wide, one yard high ? 

How many cubic feet in a cubic yard? How many cubic 
inches in a cubic yard? 

9. How many cubic inches in a solid, 3 yd. long, 2 ft. wide, 
6 in. high? How many cu. ft.? How many cu. yd.? 

Indicate the operations necessary in each case to obtain the 
correct answer. 

What should be done with the denominations in each case 
before beginning the work of obtaining the solid contents? 

10. A cord of wood contains 128 cu. ft. If the wood is cut 
into 4-ft. lengths, what should be the other two dimensions of a 
regular pile to hold just a cord? 

11. How many cubic feet of air in a room 24 ft. long, 18 ft. 
wide, 12 ft. high? 

12. A gallon contains 231 cu. in. Give the dimensions of a 
tin box that will hold exactly a gallon. 

13. Find the solid contents of a piece of timber 25 ft. long, 
3 ft. wide, 5* ft. thick. Is it larger or smaller than a piece 4 ft. 
wide, 4 ft. thick, and 23 ft. 6 in. long? 

14. How many cubic yards of earth will have to be removed 
in digging a cellar 18 ft. wide, 55 ft. long, 6 ft. deep? What 
will be the cost at 60^ a load (1 cu. yd.)? 
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16. Give the width of a wagon body 18 in. high, 6 ft. long, 
that will hold, when full, a cubic yard. 

16. About how many gallons are there in a cu. ft.? 

17. A bushel contains 2,150.4 cu. in. About how many ca 
ft. in a bushel? 

18. Find (by cancellation) the capacity in gallons of a tank 
1 ft. 9 in. long, 1 ft. 3 in. wide, 1 ft. 10 in. deep. 

19. Find (by cancellation) the capacity in bushels of a bin 1 
yd. long, 2 ft. 4 in. wide, 5 ft. 4 in. high. 

20. How many cords of wood (128 cu. ft.) are there in a pile 
24 ft. long, 4 ft. wide, 12 ft. high? 

• 

21. A brick is 8 in. long, 4 in. wide, 2 in. thick. How many 
bricks are there in a pile 90 bricks long, 60 bricks wide, 30 
bricks high? What are the dimensions of the pile? 

How many cu. in. in 1 brick? In the pile? 

22. Find the number of bricks in a wall 24 ft. wide, 48 ft. 
high, 1 ft. thick, making no allowance for mortar, etc. 

23. How many bricks are there to a cu. ft. ? 

24. Allowing 20 bricks to a cubic foot when laid in mortar, 
how many bricks will be needed for a wall 24 ft. wide, 50 ft. 
high, 20 in. thick? 

25. What will be the cost of building a stone wall 40 rods 
long, 4 ft. high, 1 yd. thick, at $6.40 per perch of 24J cu. ft.? 

APPROXIMA TI0N8. 
826. Give sight answers in whole numbers : 

1. If there are about 7^ gal. to a cu. ft., estimate the number 
of gallons in a tank 5 ft. long, 3 ft. wide, 4 ft. high. 

2. If there are about 1^ cu. ft. in a bushel, estimate the con- 
tents in bushels of a bin 5 ft. X 3 ft. X 4 ft. 
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3. Give the dimensions of a tank of 150 gal. capacity. 

4. Give the dimensions of a bin that will hold 100 bushels. 

5. At 20 bricks laid in mortar to the cu. ft., give the length 
and the height of a wall 1 ft. thick that can be built with a 
thousand bricks. 

6. At $1 a load (1 cu. yd.), give the dimensions of an 
excavation that can be made for $ 100. 

7. A cu. ft. water (about 7^ gal.) weighs 62^ lb. About 
what does a gallon weigh? A pint? 

8. If iron is about 7^ times as heavy as water, about what 
does a cubic foot of iron weigh? 

9. About what is 49J% of $801? 

10. About what will be the interest at 6 per cent on $100 
for Syr. 11 mo. 29 da.? 

827. Oubio Measure. 

1,728 cu. in. 1 cu. ft. 

27 cu. ft. 1 cu. yd. 

231 cu. in. 1 gallon. 

2,150.4 cu. in. 1 bushel. 

128 cu. ft. 1 cord. 

82a Troy Weight. 

In weighing gold and silver, troy weight is used. The following is the 

table: 

24 grains (gr.) 1 pennyweight (dwt.) 

20 pennyweights 1 ounce (oz.) 

12 ounces 1 pound (lb.) 

The abbreviation for pennyweight is also written pwt. 



^. The pound apothecaries' weight — used in putting up prescrip- 
tions — contains the same number of grains (5,760) as the pound troy. 

830. The pound avoirdupois contains 7,000 grains. 
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1. At $ 18 per M., what will be the cost of a pile of bricks 
20 ft. long, 15 ft. wide, 6 ft. high? A brick measures 8 in. by 
4 in. by 2 in. 

2. Find the cost of a silver pitcher, weighing 5 lb. 5 oz. 12 
pwt. 12 gr., at 48 cents per ounce troy. 

3. How many pounds and ounces avoirdupois does the above 
pitcher weigh ? 

4. How many 5-grain pills can be made from an avoirdupois 
pound of quinine? From a pound apothecaries' weight? 

5. How many spoons weighing 18 pwt. 16 gr. each, can be 
made from 11 oz. 4 pwt. of silver? 

CANCELLATION. 

834. Indicate operations, and cancel where possible. Terms compared 
should be of the same denomination. 

1. If 90 tons of coal cost $472.50, what will be the cost of 
132 tons ? 

2. If 3 lb. and 4 oz. of tea cost $ 1.95, what will 12 oz. cost? 

3. A party of men can build 16 rd. 2 ft. of wall in 20 days. 
How long will it take them to build 4 yd. and 6 in. ? 

4. What will be the cost of 3 bu. 2 pk. 7 qt. 1 pt. of oats if 7 
bu. 1 qt. cost $4.50? 

5. By traveling at the rate of 20 miles a day, a person can 
complete a journey in 18 days. At what rate must he travel to 
finish it in 15 days? 

REVIEW. 

841. Add across : 

1. 13^+16| + 8f 6. 59f + 3i + 4f 

2. 4i + 5| + 27f 7. 7| + 18f + 40i 

3. 19i + 3f + 35t 8. 35f + 51i + 8^ 

4. ^ + ^^+l^ 9. 3^ + 9^ + 25^^ 
6. 2^+,b\ + ^^ 10. 66^ + 81 + 14^. 
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842. Subtract across : 

11. 25^-18^ 16. 68f~6H 

12. 63|-49| 17. 100i-62i 

13. 70^ -16^ 18. 56^-371 

14. 92|-24| 19. 83^-431 

15. 33^-16^ 20. 42^-16| 

843. Multiply. Do not reduce to improper fractions : 

12f x5i 





63f 
68 






21. 37^x3^ 




26. 


13i X 7i 


22. 48|x4t 




27. 


9fx8i 


23. 64^X10^ 




28. 


45ix2J 


24. 29|x6i 




29. 


50f X 10| 


25. 18|x5i 




30. 


38| X Hi 


844. Divide: 








31. 13)205| 




36. 


31)970| 


32. 14)186^ 




37. 


24)553^ 


33. 15)250^ 




38. 


25)568| 


34. 16)198^1 




39. 


32)965^ 


35. 21)450^ 




40. 


36)722* 
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845i Mifloellaneoiu. 

1. Find the value of (a) (6.125 + 8.75 - 9.1235) -s- .0125; 
(b) (1,708.4592-^ .00024) x .003. 

«• (tof|) + (ioff)-(iof2)=? 

iofH_A^f4f „ 
I of 15 li X 11 

6. Ad(18f-f-^ + | + T»r + f 

6. Findthe value of 728- |-|--f~|. 

7. liXd-^Dxf 

8. Reduce -j^Jj^ of ^ of f of — -^ to a decimal. 

9. If .1875 of a vessel cost $273.12^, what is the value of 
^ of it at the same rate ? 

10. A person owning -j^ of a factory sells 75 per cent of his 
share for $1,710. What is the value of the whole factory? 

11. Find f of 2 days 5 hours 45 minutes. 

12. What is the interest on $ 760 for 5 months at 3^% ? 

13. If a piece of cloth is 20 yd. long and f yd. broad, how 
broad is another piece which is 12 yd. long and contains as many 
square yards as the first ? 

14. Simplify |±|i X If^- 

16. A merchant insures property worth $20,000 for f of its 
value. How much does he pay, the rate being 1-J% ? 

16. If 7 men can do a piece of work in 10^ days, how long 
will it take 8 men and 5 boys to do the same work, each boy 
doing one-half as much as a man? 
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ANGLES, TRIANGLES, QUADRILATERALS 

846. '^^ following may be drawn free hand, the compasses being 
reserved for the geometrical problems in Chapter XVI. 

1. Draw two-lines meeting at a point. 
These lines make an angle, 

2. Draw two lines that will make four angles. 

3. Draw two lines so as to make two angles. 
Two such angles are called adjacent angles. 

4. Make two equal adjacent angles. 

Equal adjacent angles are called right angles. A line making a right 
angle with another line is said to be perpendicular to it. 

5. Draw two lines so as to make one right angle. 

Is the right angle made by two lines, each 10 ft. long, any larger than 
a right angle made by two lines, each 1 inch long ? 

6. What is the smallest number of straight lines that will enclose a space ? 

Draw a figure enclosed by the smallest possible number of 
straight lines. What is its name ? Why ? 

7. Make a triangle having one right angle. 

8. Can you draw a triangle having two right angles ? Why ? What 
name is given to lines that will not meet, no matter how far they are 
extended? 

9. An angle less than a right angle is called an acute angle. 
Draw a triangle containing an acute angle. 

10. Can you draw a triangle containing two acute angles? 
Three acute angles? 

11. An angle greater than a right angle is called an obtuse angle. 
Draw a triangle containing an obtuse angle. 

12. Can you draw a triangle containing three obtuse angles ? Contain- 
ing two ? 
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13. Draw a triangle with sides 2 inches, 3 inches, 4 inches, 
respectively. 

A triangle having no two sides equal is called a scalene triangle. 

14. Draw a triangle having two equal sides. 

This is called an isosceles triangle. The nnequal side is called the base. 

16. Draw an isosceles triangle with the base uppermost 
With the base on the left. On the right. 

16. Draw a triangle having three equal sides (an equilateral 
, triangle). 

17. Draw a square. Draw a rectangle 4 in. by 3 in. 
How many right angles in each ? 

18. Draw a four-sided figure having its opposite sides parallel, 

but containing no right angle (rhomboid). 

What kinds of angles does it contain? How many of each? Write 
name in each angle. 

19. Draw a four-sided figure, having all its sides equal, but 
containing no right angle (rhombus). 

20. Draw a quadrilateral (four-sided figure) having only two 
parallel sides (trapezoid). 

21. Draw a quadrilateral having no parallel sides (trapezium). 

22. Draw a rhombus, each side 2 inches. A square, each side 
2 inches. 

What is the difference between them ? Which is larger ? 

23. A parallelogram is a quadrilateral that has its opposite 

sides parallel. 

Name the parallelograms that have fonr equal sides (eqailateral). Those 
that have four equal angles (equiangular). 

24. The height of a parallelogram is called its altitude. Draw 
a rectangle, base 3^ inches, altitude 2^ inches. Draw a rhom- 
boid, base 3J- inches, altitude 2J- inches. Draw several rhom- 
boids of the above dimensions, all differing in shape. 
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25. Gilt out of paper a rectangle, base 3 inches, altitude 2 
inches. Cut out a rhomboid, base 3 inches, altitude 2 inches. 
Place one upon the other, and see how their areas compare. 

26. Can you calculate the number of square inches in a rhom- 
boid whose base is 3 inches and altitude 2 inches ? 

27. Draw a rectangle, base 4 inches, altitude 3 inches. Divide 
by a diagonal into two triangles. Mark in each triangle its area. 

28. Draw a right-angled triangle, base 4 inches, perpendicular 
(altitude) 3 inches. Calculate its area. 

29. Draw a rectangle, base 4 inches, altitude 3 inches. From 
the middle point of the upper base draw lines to the extremities 
of the lower base, making three triangles. Mark in each triangle 
its area. 

30. Draw an isosceles triangle, base 4 inches, altitude 3 inches, 
and calculate its area. 

847. Areas of Triangles and Quadrilaterals. 
Find the areas of the following : 

1. A right-angled triangle whose sides measure 
15, 20, and 25 inches, respectively. 

2. A right-angled triangle whose base measures 64 yd., 
perpendicular 48 yd. 

3. A triangle whose base measures 18 rods, altitude 13 rods. 

4. A square whose side measures 35 feet. «7.ft. 
6. A rectangle 42 yd. by 37 yd. 

6. A rhombus whose base is 97 feet, 
altitude 63 feet. 31 j^ gg ^^ 

7. A rhomboid, base 33 meters, altitude 28 meters. 

8. A trapezoid whose parallel 
sides measure 11 and 16 ft., re- 
spectively, the perpendicular dis- 
tance between them being 6 ft. 11 ft. 





lift. 
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9. A trapezoid as 
shown in the accom- 
panying diagram. 




10. A trapezium one of whose 
diagonals measures 42 yards, the 
perpendiculars to the opposite cor- 
ners measuring 18 yd. and 17 yd., 
respectively. 




CHAPTER X. 
ALOEBBAIO EQUATIOVS. 

ONE UNKNOWN QUANTITY. 

848. Oral Exeroises. 

1. What number increased by 12 equals 16? 

2. 9 added to a number equals 14. Find the number. 

3. What number diminished by 7 equals 8? 

4. 18 diminished by what number has 10 for remainder? 

5. Eight times what number equals 64? 

6. What number multiplied by 9 gives 63 for product ? 

7. Three times a certain number added to twice the same 
number equals 40. What is the number? 

8. 36 is equal to 10 times what number added to 8 times the 
same number? 

9. The diflference between 4 times a number and 3 times the 
same number is 72. What is the number ? 

10. Twice a number subtracted from 11 times the same num- 
ber equals 27. What is the number? 

849. Sight Exermses. 

Give values of a;, y, 2, etc.: 
1- ?+12=16 4. 18-? = 10 

2. 9 + ? = 14 6. 8ar = 64 

3. ?_,7 = 8 6. 9y = 68 
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16. Give the width of a wagon body 18 in. high, 6 ft. long, 
that will hold, when full, a cubic yard. 

16. About how many gallons are there in a cu. ft.? 

17. A bushel contains 2,150.4 cu. in. About how many ca 
ft. in a bushel? 

18. Find (by cancellation) the capacity in gallons of a tank 
1 ft. 9 in. long, 1 ft. 3 in. wide, 1 ft. 10 in. deep. 

19. Find (by cancellation) the capacity in bushels of a bin 1 
yd. long, 2 ft. 4 in. wide, 5 ft. 4 in. high. 

20. How many cords of wood (128 cu. ft.) are there in a pile 
24 ft. long, 4 ft. wide, 12 ft. high? 

21. A brick is 8 in. long, 4 in. wide, 2 in. thick. How many 
bricks are there in a pile 90 bricks long, 60 bricks wide, 30 
bricks high? What are the dimensions of the pile? 

How many cu. in. in 1 brick? In the pile? 

22. Find the number of bricks in a wall 24 ft. wide, 48 ft. 
high, 1 ft. thick, making no allowance for mortar, etc. 

23. How many bricks are there to a cu. ft. ? 

24. Allowing 20 bricks to a cubic foot when laid in mortar, 
how many bricks will be needed for a wall 24 ft. wide, 50 ft. 
high, 20 in. thick? 

25. What will be the cost of building a stone wall 40 rods 
long, 4 ft. high, 1 yd. thick, at $6.40 per perch of 24f cu. ft.? 

APPROXIMA TIONS. 

826. Give sight answers in whole numbers : 

1. If there are about 7^ gal. to a cu. ft., estimate the number 
of gallons in a tank 5 ft. long, 3 ft. wide, 4 ft. high. 

2. If there are about 1^ cu. ft. in a bushel, estimate the con- 
tents in bushels of a bin 5 ft. X 3 ft. X 4 ft. 
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3. Give the dimensions of a tank of 150 gal. capacity. 

4. Give the dimensions of a bin that will hold 100 bushels. 

5. At 20 bricks laid in mortar to the cu. ft., give the length 
and the height of a wall 1 ft. thick that can be built with a 
thousand bricks. 

6. At $1 a load (1 cu. yd.), give the dimensions of an 
excavation that can be made for $ 100. 

7. A cu. ft. water (about 7^ gal.) weighs 62J lb. About 
what does a gallon weigh? A pint? 

8. If iron is about 7^ times as heavy as water, about what 
does a cubic foot of iron weigh ? 

9. About what is 49f % of $801? 

10. About what will be the interest at 6 per cent on $100 
for 3 yr. 11 mo. 29 da.? 

827. Onbic Heasnre. 

1,728 cu. in. 1 cu. ft. 

27 cu. ft. 1 cu. yd. 

231 cu. in. 1 gallon. 

2,150.4 cu. in. 1 bushel. 

128 cu. ft. 1 cord. 

82a Troy Weight 

In weighing gold and silver, troy weight is used. The following is the 

table: 

24 grains (gr.) 1 pennyweight (dwt.) 

20 pennyweights 1 ounce (oz.) 

12 ounces 1 pound (lb.) 

The abbreviation for pennyweight is also written pwt. 



>. The pound apothecaries' weight — used in putting up prescrip- 
tions — contains the same number of grains (5,760) as the pound troy. 

830. The pound avoirdupois contains 7,000 grains. 



360 ARITHMETIC. 

16. Give the width of a wagon body 18 in. high, 6 ft. long, 
I hat will hold, when full, a cubic yard. 

16. About how many gallons are there in a cu. ft.? 

17. A bushel contains 2,150.4 cu. in. About how many ca 
ft. in a bushel? 

18. Find (by cancellation) the capacity in gallons of a tank 
1 ft. 9 in. long, 1 ft. 3 in. wide, 1 ft. 10 in. deep. 

19. Find (by cancellation) the capacity in bushels of a bin 1 
yd. long, 2 ft. 4 in. wide, 5 ft. 4 in. high. 

20. How many cords of wood (128 cu. ft.) are there in a pile 
24 ft. long, 4 ft. wide, 12 ft. high? 

21. A brick is 8 in. long, 4 in. wide, 2 in. thick. How many 
bricks are there in a pile 90 bricks long, 60 bricks wide, 30 
bricks high? What are the dimensions of the pile? 

How many cu. in. in 1 brick? In the pile? 

22. Find the number of bricks in a wall 24 ft. wide, 48 ft. 
high, 1 ft. thick, making no allowance for mortar, etc. 

23. How many bricks are there to a cu. ft. ? 

24. Allowing 20 bricks to a cubic foot when laid in mortar, 
how many bricks will be needed for a wall 24 ft. wide, 60 ft. 
high, 20 in. thick? 

25. What will be the cost of building a stone wall 40 rods 
long, 4 ft. high, 1 yd. thick, at $6.40 per perch of 24f cu. ft.? 

APPROXIMA TI0N8. 

826. Give sight answers in whole numbers : 

1. If there are about 7^ gal. to a cu. ft., estimate the number 
of gallons in a tank 5 ft. long, 3 ft. wide, 4 ft. high. 

2. If there are about 1^ cu. ft. in a bushel, estimate the con- 
tents in bushels of a bin 5 ft. X 3 ft. X 4 ft. 
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3. Give the dimensions of a tank of 150 gal. capacity. 

4. Give the dimensions of a bin that will hold 100 bushels. 

6. At 20 bricks laid in mortar to the cu. ft., give the length 
and the height of a wall 1 ft. thick that can be built with a 
thousand bricks. 

6. At $1 a load (1 cu. yd.), give the dimensions of an 
excavation that can be made for $100. 

7. A cu. ft. water (about 7^ gal.) weighs 62^ lb. About 
what does a gallon weigh? A pint? 

8. If iron is about T\ times as heavy as water, about what 
does a cubic foot of iron weigh? 

9. About what is 49f % of $801? 

10. About what will be the interest at 6 per cent on $100 
for Syr. 11 mo. 29 da.? 

827. Onbio Measure. 

1,728 cu. in. 1 cu. ft. 

27 cu. ft. 1 cu. yd. 

231 cu. in. 1 gallon. 

2,150.4 cu. in. 1 bushel. 

128 cu. ft. 1 cord. 

828. Troy Weight. 

In weighing gold and silver, troy weight is used. The following is the 
table: 

24 grains (gr.) 1 pennyweight (dwt.) 

20 pennyweights 1 ounce (oz.) 

12 ounces 1 pound (lb.) 

The abbreviation for pennyweight is also written pwt. 



), The pound apothecaries' weight — used in putting up prescrip- 
tions — contains the same number of grains (5,760) as the pound troy. 

830. The pound avoirdupois contains 7,000 grains. 



360 ARITHMETIC. 

16. Give the width of a wagon body 18 in. high, 6 ft. long, 
that will hold, when full, a cubic yard. 

16. About how many gallons are there in a cu. ft.? 

17. A bushel contains 2,150.4 cu. in. About how many ca 
ft. in a bushel? 

18. Find (by cancellation) the capacity in gallons of a tank 
1 ft. 9 in. long, 1 ft. 3 in. wide, 1 ft. 10 in. deep. 

19. Find (by cancellation) the capacity in bushels of a bin 1 
yd. long, 2 ft. 4 in. wide, 5 ft. 4 in. high. 

20. How many cords of wood (128 cu. ft.) are there in a pile 
24 ft. long, 4 ft. wide, 12 ft. high? 

21. A brick is 8 in. long, 4 in. wide, 2 in. thick. How many 
bricks are there in a pile 90 bricks long, 60 bricks wide, 30 
bricks high? What are the dimensions of the pile? 

How many cu. in. in 1 brick? In the pile? 

22. Find the number of bricks in a wall 24 ft. wide, 48 ft. 
high, 1 ft. thick, making no allowance for mortar, etc. 

23. How many bricks are there to a cu. ft. ? 

24. Allowing 20 bricks to a cubic foot when laid in mortar, 
how many bricks will be needed for a wall 24 ft. wide, 50 ft. 
high, 20 in. thick? 

26. What will be the cost of building a stone wall 40 rods 
long, 4 ft. high, 1 yd. thick, at $6.40 per perch of 24| cu. ft.? 

APPROXIMA TI0N8. 

826. Give sight answers in whole numbers : 

1. If there are about 7^ gal. to a cu. ft., estimate the number 
of gallons in a tank 5 ft. long, 3 ft. wide, 4 ft. high. 

2. If there are about 1^ cu. ft. in a bushel, estimate the con- 
tents in bushels of a bin 5 ft. X 3 ft. X 4 ft. 
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3. Give the dimensions of a tank of 150 gal. capacity. 

4. Give the dimensions of a bin that will hold 100 bushels. 

5. At 20 bricks laid in mortar to the cu. ft., give the length 
and the height of a wall 1 ft. thick that can be built with a 
thousand bricks. 

« 

6. At $1 a load (1 cu. yd.), give the dimensions of an 
excavation that can be made for $ 100. 

7. A cu. ft. water (about 7^ gal.) weighs 62^ lb. About 
what does a gallon weigh? A pint? 

8. If iron is about 7^ times as heavy as water, about what 
does a cubic foot of iron weigh ? 

9. About what is 49f % of $801? 

10. About what will be the interest at 6 per cent on $ 100 
for Syr. 11 mo. 29 da.? 

827. Onbio Measure. 

1,728 cu. in. 1 cu. ft. 

27 cu. ft. 1 cu. yd. 

231 cu. in. 1 gallon. 

2,150.4 cu. in. 1 bushel. 

128 cu. ft. 1 cord. 

82a Troy Weight. 

In weighing gold and silver, troy weight is used. The following is the 

table: 

24 grains (gr.) 1 pennyweight (dwt.) 

20 pennyweights 1 ounce (oz.) 

12 ounces 1 pound (lb.) 

The abbreviation for pennyweight is also written pwt 



^. The pound apothecaries* weight — used in putting up prescrip- 
tions — contains the same number of grains (5,760) as the pound troy. 

830. The pound avoirdupois contains 7,000 grains. 



360 ARITHMETIC. 

16. Give the width of a wagon body 18 in. high, 6 ft. long, 
Ihat will hold, when full, a cubic yard. 

16. About how many gallons are there in a cu. ft.? 

17. A bushel contains 2,150.4 cu. in. About how many ca 
ft. in a bushel? 

18. Find (by cancellation) the capacity in gallons of a tank 
1 ft. 9 in. long, 1 ft. 3 in. wide, 1 ft. 10 in. deep. 

19. Find (by cancellation) the capacity in bushels of a bin 1 
yd. long, 2 ft. 4 in. wide, 5 ft. 4 in. high. 

20. How many cords of wood (128 cu. ft.) are there in a pile 
24 ft. long, 4 ft. wide, 12 ft. high? 

21. A brick is 8 in. long, 4 in. wide, 2 in. thick. How many 
bricks are there in a pile 90 bricks long, 60 bricks wide, 30 
bricks high? What are the dimensions of the pile? 

How many cu. in. in 1 brick? In the pile? 

22. Find the number of bricks in a wall 24 ft. wide, 48 ft. 
high, 1 ft. thick, making no allowance for mortar, etc. 

23. How many bricks are there to a cu. ft. ? 

24. Allowing 20 bricks to a cubic foot when laid in mortar, 
how many bricks will be needed for a wall 24 ft. wide, 60 ft. 
high, 20 in. thick ? 

26. What will be the cost of building a stone wall 40 rods 
long, 4 ft. high, 1 yd. thick, at $6.40 per perch of 24J cu. ft.? 

APPROXIMA TI0N8. 

826. Give sight answers in whole numbers : 

1. If there are about 7^ gal. to a cu. ft., estimate the number 
of gallons in a tank 6 ft. long, 3 ft. wide, 4 ft. high. 

2. If there are about 1^ cu. ft. in a bushel, estimate the con- 
tents in bushels of a bin 5 ft. X 3 ft. X 4 ft. 
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3. Give the dimensions of a tank of 150 gal. capacity. 

4. Give the dimensions of a bin that will hold 100 bushels. 

5. At 20 bricks laid in mortar to the cu. ft., give the length 
and the height of a wall 1 ft. thick that can be built with a 
thousand bricks. 

6. At $1 a load (1 cu. yd.), give the dimensions of an 
excavation that can be made for $100. 

7. A cu. ft. water (about 7^ gal.) weighs 62J- lb. About 
what does a gallon weigh? A pint? 

8. If iron is about 7^ times as heavy as water, about what 
does a cubic foot of iron weigh ? 

9. About what is 49f % of $801? 

10. About what will be the interest at 6 per cent on $100 
for Syr. 11 mo. 29 da.? 

827. Oubio Measnre. 

1,728 cu. in. 1 cu. ft. 

27 cu. ft. 1 cu. yd. 

231 cu. in. 1 gallon. 

2,150.4 cu. in. 1 bushel. 

128 cu. ft. 1 cord. 

82a Troy Weight. 

In weighing gold and silver, troy weight is used. The following is the 

table: 

24 grains (gr.) 1 pennyweight (dwt.) 

20 pennyweights 1 ounce (oz.) 

12 ounces 1 pound (lb.) 

The abbreviation for pennyweight is also written pwt. 



^, The pound apothecaries* weight — used in putting up prescrip- 
tions — contains the same number of grains (5,760) as the pound troy. 

830. The pound avoirdupois contains 7,000 grains. 
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16. Give the width of a wagon body 18 in. high, 6 ft. long, 
Ihat will hold, when full, a cubic yard. 

16. About how many gallons are there in a cu. ft.? 

17. A bushel contains 2,150.4 cu. in. About how many ca 
ft. in a bushel? 

18. Find (by cancellation) the capacity in gallons of a tank 
1 ft. 9 in. long, 1 ft. 3 in. wide, 1 ft. 10 in. deep. 

19. Find (by cancellation) the capacity in bushels of a bin 1 
yd. long, 2 ft. 4 in. wide, 6 ft. 4 in. high. 

20. How many cords of wood (128 cu. ft.) are there in a pile 
24 ft. long, 4 ft. wide, 12 ft. high? 

21. A brick is 8 in. long, 4 in. wide, 2 in. thick. How many 
bricks are there in a pile 90 bricks long, 60 bricks wide, 30 
bricks high? What are the dimensions of the pile? 

How many cu. in. in 1 brick? In the pile? 

22. Find the number of bricks in a wall 24 ft. wide, 48 ft. 
high, 1 ft. thick, making no allowance for mortar, etc. 

23. How many bricks are there to a cu. ft. ? 

24. Allowing 20 bricks to a cubic foot when laid in mortar, 
how many bricks will be needed for a wall 24 ft. wide, 60 ft. 
high, 20 in. thick? 

25. What will be the cost of building a stone wall 40 rods 
long, 4 ft. high, 1 yd. thick, at $6.40 per perch of 24f cu. ft.? 

APPROXIMA TIONS. 

826. Give sight answers in whole numbers : 

1. If there are about 7^ gal. to a cu. ft., estimate the number 
of gallons in a tank 5 ft. long, 3 ft. wide, 4 ft. high. 

2. If there are about 1^ cu. ft. in a bushel, estimate the con- 
tents in bushels of a bin 5 ft. X 3 ft. X 4 ft. 
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3. Give the dimensions of a tank of 150 gal. capacity. 

4. Give the dimensions of a bin that will hold 100 bushels. 

5. At 20 bricks laid in mortar to the cu. ft., give the length 
and the height of a wall 1 ft. thick that can be built with a 
thousand bricks. 

6. At $1 a load (1 cu. yd.), give the dimensions of an 
excavation that can be made for $100. 

7. A cu. ft. water (about 7^ gal.) weighs 62^ lb. About 
what does a gallon weigh? A pint? 

8. If iron is about 7J times as heavy as water, about what 
does a cubic foot of iron weigh ? 

9. About what is 49f % of $801? 

10. About what will be the interest at 6 per cent on $100 
for Syr. 11 mo. 29 da.? 

827. Onbio Measure. 

1,728 cu. in. 1 cu. ft. 

27 cu. ft. 1 cu. yd. 

231 cu. in. 1 gallon. 

2,150.4 cu. in. 1 bushel. 

128 cu. ft. 1 cord. 

828. Troy Weight. 

In weighing gold and silver, troy weight is used. The following is the 
table: 

24 grains (gr.) 1 pennyweight (dwt.) 

20 pennyweights 1 ounce (oz.) 

12 ounces 1 pound (lb.) 

The abbreviation for pennyweight is also written pwt. 



}, The pound apothecaries' weight — used in putting up prescrip- 
tions — cont«»in8 the same number of grains (5,760) as the pound troy. 

830. The pound avoirdupois contains 7,000 grains. 
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17. $18,000 is divided among three children, the second of 
whom receives $2,400 more than the first, and the third of whom 
receives $ 2,400 more than the second. Find the share of each. 

18. The greater of two numbers is 11 more than 3 times the 
less. Their difference is 33. What are the numbers? 

19. A boy spent a dollar for postal cards, 2-cent stamps, and 
5-ceiit stamps. He bought 15 more 2-cent stamps than 5-cent 
stamps, and 15 more postal cards than 2-cent stamps. How 
many of each did he buy? 

20. A farmer has 88 head of stock — horses, cows, and sheep. 
He has 17 more cows than horses, and the number of sheep is 22 
greater than that of the cows and horses together. How many 
are there of each? 



CHAPTEK XI. 

PEEOENTAGE. — INTEEEST. — DISCOUNT. — SUKFAOES AND 

VOLUMES. 

PEBCENTAOE. 

860. Preliminary Exercises. 

Per cent means hundredths. Seven per cent means seven 
hundredths, -j-Jhr, or .07. It is written 7%. 

How many hundredths of a number is its hall? ^ = how 
many hundredths? \1 ^? -ji^? i^7 |? |? 

What per cent of a number is the half of it? \1 ^? |? i? 
i? i? i? i*(r? A-? 1^^? 1^? A? 3^? tAt? T+T7? T*ir^ 

861. What per cent of a number is i of it ? |? |? f? ^? 
f? i? I? 4? T^? ,V? A? A? A? A? A? 1^? 
A? A? li^? T^? T^? dhr? 



1 per cent of a number is equal to what fraction of it? 
2%? 3%? 4%? 5%? 6%? 7%? 8%? 9%? 10%? 12%? 
15%? 20%? 25%? 30%? 36%? 40%? 50%? 60%? 
75%? 80%? 90%? 

863. What fractions are equal to the following : 

12^%? 16|%? 33i%? 37^%? 6i%? 6|%? 3^%? 
62^%? 66|%? 87i%? i%? i%? 2^%? i%? 

864. 3 times a number is what per cent of it? 2J times? IJ 
times? 16J times? 4^ times? 9^ times? 

381 



382 



ARITHMETIC. 



865. Oral Ezeroises. 

1. Find 12^% of 1 gal. 

2. 37^% of $24 

3. 33^% of 81 cows 

4. 6% of 150 lb. 
6. 4% of 125 bu. 

6. 62J% of 1 pk. 

7. ^% of $200 

8. 99% of 200 gal. 

9. ^% of $640 
10. \% of 800 yd. 

866. Slate Exeroises. 

1. Findef% of $95.10 

2. 12% of $37.50 

3. ^^(fo of $28.80 

4. i% of $1,240 

5. 4^-% of $92.40 

6. 450% of $92.40 

7. 20% of $51.60 

8. 1,400% of $89.70 

9. 12^% of $73.28 

10. 13^% of $27.60 

11. 6i% of $26.60 

12. 3i% of $47.40 

13. 5^% of $29.50 

14. 860% of $88 



11. 66J% of 66 horses 

12. 16|% of 1 yd. 

13. 81% of $300 

14. 2J-% of 80 sheep 

15. 40% of $2.50 

16. 20% of 65 rd. 

17. 10% of 15 lb. 

18. 3^% of $60 

19. 1-% of $ 72 

20. 1^% of $96 



16. i% of $24 

16. 25% of $52.36 

17. 60% of $33.30 

18. 6% of $19.50 

19. 6|% of $47.40 

20. 12% of $62.50 

21. 4^% of $71.50 

22. 40% of $28.30 

23. 160% of $39.40 

24. 84% of $23.75 
26. 66|% of $825 

26. 75% of $59.20 

27. 82J% of $392 

28. 93f% of $4.96 
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p FIND THE BASE OR THE RATE. 

S67. Slate Problems. 

29. Find 25% of 280. 

280 is called the base^ 25 is called the rate. 
Multiplying 280 by 3^, we get 70, which is called the per- 
cerdage; that is, 

868. Base X = Percentage, 

30. Find X per cent of 65. 

31. If a; per cent of 65 is 26, find the value of x. 

32. Find 25% ofar. 

33. If 25 per cent of x is 42, what is the value of a;? 

34. Increase a; by 20% of itself. 

35. If a: increased by 20 per cent of x equals 132, what is the 
value of ar? 

36. Diminish x by 33^% of itself. 

37. Find the value of x, when x diminished by 33 J per cent 
of itself equals 78. 

38. Find x% of |. 

39. What is the value of x, if a:% of | = 3^? 

40. Find 1% of x. 

41. Find the value of x, when ^% of a: = 23. 

42. What {x) per cent of 65 is 26? 

43. 24 is 18 per cent of what number {x) ? 

44. 250% of what number {x) = 180? 

45. What number {x) increased by 25% of itself equals 85? 

46. f = what per cent of f ? 
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47. f is what per cent of ^? 

- — -^ of - ; i.e., -^ = -. Clear of fractions and solve. 
4 100 6 125 4 

48. Find the interest on x dollars for 1 year at b^%. 

49. What sum at b^% gives a yearly interest of $44? 

50. What is 66|% of f ? 

51. What per cent of 88 is 33? 

52. Find the difference between ^ of 800 and \ per cent of 800. 

53. Find the selling price of a horse that cost $175 and was 
sold at 25% profit. 

54. How much insurance does a man receive for $12.50 when 
the rate is 2J% ? 

55. What is 16% of 6J? 

56. 3J^ is what per cent of J? 

57. What per cent of $389.50 is $ 124.64? 

58. $174.04 is 9§% of what sum of money? 

59. What number increased by 16% of itself equals 1,276? 

60. 984 is 133^% of what number? 

61. 1% of a number is 81. What is the number? 

3 ofa;=-^ = 81. 



400 400 

62. An importer paid duties amounting to $386.75. If the 
duty was 25% of the value of the goods, what was their value? 

63. A collector deducts 2^% commission, and returns to his 
employer $745.68. How much did he coilect? 

X - -^x = 745.68 ; or, JB - ^ = 745.68 ; or, ^— = 745.68. 
100 40 40 
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64. A commission merchant receives 2^% commission for buy- 
ing grain for a customer. The cost of the grain and his commis- 
sion amount to $4,223. How much does the grain cost? 

X = cost of the grain ; — = commission. 

65. A capitalist sends a commission merchant $8,670 to invest 
in cotton and to include commission at 2%. How much does 
the commission amount to? 

66. A commission merchant receives $1,071 to invest in oats 
after deducting 2% commission. How many bushels of oats at 
30^ per bushel does he purchase? 

Should the commission merchant deduct 2% of $1,071, or 2% of the cost 
of the oats ? 

67. A house is insured for -| of its value at ^%. The annual 
cost (premium) is $8.40. What is the value of the house? 

Let X = value. Then ?^ x — = — = 8.40. 

3 800 1200 

68. What will be the taxes on a house worth $48,000 and 
assessed at f of its value, the tax rate being $18.50 per $1,000 
of assessed value ? 

869. Oral Exercises. 

1. 3 is what part of 6 ? 

2. 3 is what decimal of 6 ? 

3. 3 is how many hundredths of 6? 

4. 3 is what per cent of 6 ? 

5. 6 is what per cent of 3 ? 

6. What number is 50% of 6? 

7. 3 is 50% of what number? 

8. 2 is what % of 100? 

9. 2 is what % of 200? 
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10. What number is b% of 100? 

11. What % of 20 is 1? 

12. 4 is what % of 200? 

13. 3 is ^% of what number? 

14. What per cent of 9 is 20J ? 

15. What number, increased by J of itself, equals 10? 

16. What number, increased by 25% of itself, equals 20? 

17. 65 diminished by 5% of itself, equals what? 

18. Buying price $100, selling price $112.50. Gain % ? 

19. Cost $80, profit 20%. Selling price? 

20. What principal will give $30 yearly interest at 6%? 

21. At -J- of 1%, how much will I pay for insurance on 
$10,000? 

22. If insurance costs f %, how much can I get for $60? 

23. Bought sugar at 4^ per lb. ; sold it for 5^. Profit % ? 
Note. — Per cent of profit is based upon the cost. 

24. } is what % off? 

(Redace both to a common denominator.) 

25. IJ is what % of 6|? 

PROFIT AND LOSS. 
870. Slate Problems. 
Find the profit or loss, and the selling price : 

1. Cost $1,876; gain 15%. 

2. Cost $36.75; loss 20%. 

3. Cost $1,012.50; gain 16§%. 

4. Cost $875; loss 5%. 

5. Cost $934.56; gain 12^%. 
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Find the profit or loss per cent. 

N. B. — Profit or loss per cent is based upon the cost. 

6. Cost $600; selling price $618. 

Gain or loss = x% of cost. 18 = aj% of 600. 

7. Cost $1,203; selling price $802. 

8. Cost $86.20; selling price $7§. 27. 

9. Cost $908.40; selling price $1,090.08. 

10. Cost $84; selling price $78.75. 

11. Selling price $78.76 ; loss $5.25. 

Gain or loss = a: % of cost. 

12. Selling price $150; gain $25. 

13. Selling price $831.25; loss $43.75. 

14. Selling price $1,051.38; gain $116.82. 
*15. Selling price $843.75 ; loss $168.75. 

Find the cost, and the profit or loss : 

16. Selling price $468.75; gain 25%. 

Let X » cost. 

17. Selling price $73.84 ; loss 20%. 

18. Selling price $ 1,646.08 ; gain 33 J%. 

19. Selling price $204; loss 15%. 

20. Selling price $66.30; gain 4%. 

21. A man buys a horse for $275, and sells it at a profit of 
20 per cent. How much does he gain ? 

22. A cow is sold for $75, on which the profit is $15. What 
is the gain per cent ? 

23. A lot is sold for $960, which is 20 per cent more than it 
cost. Find the cost of the lot. 
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24. Tea that costs 32^ per pound is sold for 48^. What is 
the gain per cent ? 

26. A man buy3 a horse for $ 175 and sells it for $200. What 
per cent does he gain ? 

26. What per cent is lost on a horse costing $200, and sold at 

a loss of $ 25 ? 

» 

27. What is the selling price of dress goods costing 33J^ per 
yard, on which a profit of 12J- per cent is made ? 

28. Sold a coat for $33.60, thereby losing 16 per cent. What 
was its cost ? 

29. How much did I gain on a house for which I paid $8,760, 
my profit being 2^ per cent ? 

30. A man after spending 10 per cent of his money for 
clothing, 25 per cent for board, and 30 per cent for incidentals, 
has $70 left. What did he have at first? 

31. The population of a city was 16,000 in 1880. In 1890 it 
was 22,000. What was the gain per cent in ten years ? 

(Which is the base ?) 

32. The population of a city was 30,000 in 1890, a gain of 
6,000 over the previous census. What was the increase per cent ? 

(Have the correct base.) 

33. 16 shares of bank stock, face (par) value $100 each, were 
sold at 2^ per cent above the face value. How much was 
received for the stock ? 

34. What will be the cost of 84 shares of stock, face (par) 
value $50 each, at 3^ per cent below par? 

35. Find the interest on $784.50, at 4 per cent, for 3 years 
7 months 15 days. 
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MEASUREMENTS, 



871. Slate Problems. 



1. A tank 18 feet long, 15 feet wide, contains 30 cubic yards. 
What is its depth in feet? 

30x27' 



( 



18xl5xx = 50x27; x = 



18 X 



27\ 

35;- 



2. The surface of the walls and the ceiling of a room 24 feet 
long and 12 feet high is 1,440 square feet. What is the width 

of the room ? 

288 + \2x + 288 + 12a; + 24a; = 1.440. 



aefl.. 






c 
S 


a4xiq.ft 






2R8Bq.a 


12z iq. ft. 


288 sq.ft. 


Ux sq. ft. 



24 ft. 



aft. 



24 ft. 



xft. 



3. A man owns a rectangular plot of ground 132 feet long, 
110 feet wide. He divides it into two equal parts by a fence 
running from the north-east to the south-west corner. What 
part of an acre does each piece contain ? 

Indicate operations. Cancel. 

4. How many yards of fence will be needed to enclose a 
rectangular field, 80 rods long, containing 25 acres? 

6. Make a diagram of a floor 6 yards long, 4 yards wide. 
Show how many strips of carpet, 27 inches wide, running cross- 
wise, will be needed to carpet the room, no allowance being made 
for waste? 
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6. How many sheets of tin 6 inches by 4 inches will be 
required to cover a roof 20 feet by 30 feet, making no allowance 
for overlapping? 

7. The owner of a lot 25 feet by 100 wishes to build around 
it a tight board fence 6 feet high. How many running feet of 
fence will there be? How many square feet? 

(Draw the " development " of the fence, marking on it the dimensions.) 

8. How many boards 12 feet long, 6. inches wide, will it take 
to build such a fence? 

9. A plot of ground 300 feet by 200 feet is bought at $ 181.50 
per acre. It is sold in lots 100 feet square at f 160 each. What 
is the profit? 

10. How many cakes of ice 4 feet long, 2 feet wide, can be cut 
from a rectangular pond 320 feet long, 160 feet wide, no allowance 
being made for waste ? (Cancel.) 

11. If the ice is 1^ feet thick, how many cubic feet of ice will 
there be ? Find its weight in tons, at 57.5 pounds per cubic foot. 

12. Give the length of a shed 15 feet high, 32 feet wide, that 
will exactly hold the ice cut from the above pond. (Cancel.) 

13. The owner of a plot of ground 640 feet long, 440 feet 
wide, cuts two streets, each 40 feet wide, through the middle of 
the plot, one running north and south, the other east and west. 
How many square feet of land had he originally? How many 
square feet has he left for building purposes? (Make diagram.) 

14. What will it cost him, at 60^ per square yard, to make 

the above streets? 

15. If the remaining ground is divided into building lots 25 
by 100, how many lots will there be? 

16. How many square yards of plastering will be required 
for the walls and the ceiling of a room 21 feet wide, 30 feet long, 
9 feet high, deducting for 2 windows, each 6 feet by 3 feet, and 
a door 8 feet by 4^ feet? 
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872. Slate Exercises. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 



Bought for $36; sold for $40. Gain per cent? 
Bought for $40; sold for $36. Loss per cent? 
Cost 36^; selling price 40^. Gain per cent? 
Cost $24; gain 10%. Selling price? 
Selling price 70^; loss 75%. Cost? 
Buying price 70^; gain 75%. Selling price? 
Cost $20 ; selling price $29. Gain % ? 
Cost $20 ; selling price $290. Gain % ? 
Cost $20; selling price $20.90. Gain %? 
Cost $20; selling price $20.09. Gain %? 
Selling price $ 300 ; loss $ 1 00. Loss % ? 
Cost $300; gain $100. Gain % ? 
Selling price $ 175 ; cost $ 150. Gain % ? 
Selling price $ 375 ; gain 25 % . Profit ? 
Cost $36.50; selling price $28.50. Loss % ? 
Selling price $33.95; loss 3%. Cost? 
Cost $75.50; loss 5^%. Selling price? 
Selling price $20.16; gain 5%. Cost? 
Selling price $64; profit $16. Gain % ? 
Cost $37.50 ; selling price $42. Gain % ? 
Selling price $26.88; loss 6|%. Loss? 
Cost $24; gain 1%. Selling price? 
Selling price $41.16; gain 5%. Cost? 
Selling price $ 29.83 ; loss 5% . Loss? 
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26. Cost $19.50; loss 6%. Selling price? 

26. Cost $84; selling price $184. Gain % ? 

27. Selling price $700; gain 250%. Cost? 

28. Cost $324.80; gain 175%. Selling price? 

29. Selling price $6.50; loss 13^%. Loss? 

30. Cost $346.50; selling price $339.57. Loss %? 

31. Selling price $17.64; loss 2%. Cost? 

32. Cost $4,613; gain 13^%. Profit? 

33. Selling price $26.69; gain 6^%. Profit? 

34. Cost $8,766; loss ^%. Loss? 

36. Selling price $50.00; profit $4.20. Gain %? 

36. Cost $37.50; gain $5.40. Gain %? 

37. Selling price $205.20; loss $45.90. Loss %? 

38. Cost $25.60; gain 6 J%. Selling price ? 

39. Selling price $17.35; loss ^%. Loss? 

40. Profit $36; gain ^%. Cost? 

41. Loss $28.17; loss 3^1^%. Selling price? 

42. Cost $3,864.25; loss 8%. Loss? 

43. Selling price $89.37; profit $6.62. Gain %? 

44. Cost $8|; loss $|. Loss %? 

46. Selling price $22.35; gain 6f%. Cost? 

46. Profit $47.25; gain 7|%. Selling price? 

47. Loss $38.46; loss ^%. Cost? 

48. Cost $75.52; gain 3|%. Profit? 

49. Selling price $49.95; loss $4.05. Loss %? 
60. Cost $3,879; loss |%. Loss? 
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INTEREST. 

873. In calculating interest, take 30 days to a month, 12 
months to a year. 

874. Principal X X Time (in years) = Interest 

Note. — Change given time to years. 

2 yr. 6 mo. = 2^ yr. = f yr. 

1 yr. 7 mo. = 19 mo. = J| yr. 

41 
4 mo. 10 da. = 4J mo. = -^ yr. = Jf yr. 



12 ^ 
6 mo. 17 da. = 167 da. = ^ yr. 



1 yr. 5 mo. 15 da. = 17 J mo. = -— * yr. = Jf yr. 

1^ 



875. Slate Ezeroises. 
Find the interest on : 

1. $750, for 2J years, at 6%. 

2. $84.75, 3^ months, at 4%. 

3. $308.25, from Oct. 1 to Oct. 21, at 5%. 

4. $464.75, 8 mo. 12 da., at 6%. 

5. $360, 33 da., at 5%. 

6. $94.43, 2 mo. 3 da., at 7%. 

7. $400, 1 yr. 1 mo. 1 da., at 4^%. 

8. $720, 21 da., 1%. 

9. $1,000, 8 da., 5%. 

10. $630, from April 1, 1890, to Jan. 16, 1892, at 6%. 

1892 - 1 - 16 
1890-4- 1 

11. $394.50, 2 yr. 1 mo. 7 da., at 6%. 

12. $1,560, 3 yr. 4 mo. 9 da., at ^%, 
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13. $960, 11 mo. 24 da., 2%. 

14. $86.40, 1 yr. 9 mo. 20 da., 6%t 
16. $108.36, 4 yr. 7 mo. 10 da., 3f%. 

876. Amount = Principal + Interest. 
Find the amount : 

16. $813, from April 19, 1889, to March 4, 1894, at 6%. 

17. $960, from Jan 1, 1893, to Dec. 21, 1894, at 4%. 

18. $27.84, for 3 yr. 6 mo. 9 da., at 6%. 

19. $48.90, for 17 da., at 6%. 

20. $144, for 2 yr. 5 da., at 3|%. 

21. $834.76, for 15 mo. 27 da., at 4^%. 

22. $5,760, for 1 yr. 6 mo. 29 da., at 5%. 

23. $2,346.50, for 7 yr. 13 da., at 3%. 

24. $1,892, for 3 yr. 5 mo., at 7%. 

25. $150.40, for 1 yr. 2 mo. 3 da., at 6%. 

877. Interest-bearing Demand Notes. 

26. San Francisco, Jan. 7, 1893. 

On demand, I promise to pay William Britt, or order. Seven 
Hundred Sixty-five ^^ Dollars, value received, with interest 
at 6 per cent. 

$765^. Aethur Townsend. 

How much money will be required to pay the above note, 
with interest, July 15, 1894 ? 

27. A demand note, dated Sept. 25, 1892, with interest at 
8% from date, is paid Jan. 2, 1895. How much was due, the 
face of the note being $ 750 ? 

28. Find the amount due March 4, 1894, on a note for 
$365.84, dated May 20, 1892, with interest from date at 7%. 
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29. Find the amount necessary, Oct. 16, 1896, to pay a note 
of $1,240, with interest at 6% from Aug. 15, 1892. 

30. An interest-bearing note for $87.60 is dated April 3, 
1886. How much is due on it for principal and interest Jan. 2, 
1894? Rate 4^%. 

87a Oral Problems. 

1. Find the interest on $300, for 1 year 7 months, at 4%. 

$12 per year is how much for 7 months? 

2. On $60, for 33 days, at 6%. 

f 3.60 for 360 days is how much for 33 days? 

3. On $120, from Jan. 1, 1893, to July 1, 1894, at 5%. 

4. How long will it take $100 to produce $15 interest at 
6%? 

5. At what rate per cent will $50 produce $6 in 2 years? 

6. What is the interest on $300, at 6%, from Feb. 1 to 
Feb. 21 ? 

7. "What part of a year is 72 days ? 

8. Find the interest at 4%, for 90 days, on $150. 

9. On $240, for 36 days, at 5%. 

10. What is the amount of $200, for 3 years 1 month, at 6% ? 

11. How long will it take $1 to make $1 interest at 5% ? 

12. How long will it take any sum to double itself at 6% ? 

13. How long will it take $14.90 to double itself at 4% ? 

14. At -J- per cent per month, find the interest on $90 for 16 
months. 

15. 5% per year is 1% for how many days? 

16. 4^% per year is 1% for how many days? 

17. Find the interest on $75, at 5%, for 72 days. 
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SPECIAL DRILLS. 




884. aive 


sums: 






425+ 99 


999 + 425 


$2.63 + $6.37 


$5.45+ $9.99 


99 + 576 


576 + 999 


$4.56 + $2.84 


$9.99+ $6.73 


685+ 99 


999 + 685 


$6.49 + $3.12 


$12.68+ $0.99 


99 + 599 


599 + 999 


$3.58 + $5.67 


$0.99 + $13.33 


885. Give differences : 






565- 99 


1,424 - 999 


$7.00 -$2.63 


$15.44- $9.99 


488- 99 


1,575 999 


$6.40 $3.56 


$9.44- $6.45 


794- 99 


1,684 999 


$9.61 $4.49 


$7.88- $4.89 


898 99 


1,598 999 


$8.15 -$5.58 


$9.53- $2.99 


886. Give 


products : 






24x21 


21x31 


41x41 


19 X 37i 


33x21 


32x31 


32x41 


18x62} 


42x21 


43x31 


21x41 


22x66| 


51x21 


31x31 


42x41 


33x75 


887. Give 


quotients : 


- 




16 : .25 


228 -f- 19 


24 -4- .33^ 


656 : 16 


18H-.25 


234 -H 18 


36 ^ .33| 


544 : 17 


24 : .75 


238 -f- 17 


16 : .66| 


558 : 18 


36 : .75 


336 H- 16 


66 -i- A^ 


418^19 


888. Give 


answers : 






14|x7 


13^X8 


13 X 13^ 


20x8| 


15f x6 


21|x4 


14xl2| 


21x7f 




^■^\ 


15 ^3^ 


63^3+ 


Hf^H 


6*^1 


20-H3f 


64->-5| 
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889. Oral Problems. 

1. What will be the cost of 48 yards of cloth at 87^^ per 
yard? 

2. How many square yards in a piece of carpet 48 yards long, 
27 inches wide ? 

3. How many yards of carpet 27 inches wide will be needed 
to cover a floor containing 48 square yards ? 

4. Paid $3.45 for groceries, $1.60 for dry goods, and 99^ 
for sundries. What is the total ? 

6. From a chest containing 25^ pounds of tea, 8^ pounds 
were sold. How many pounds remain ? 

6. At 37^^ per peck, what will I receive for 4 bushels of 
potatoes ? 

7. 83{- yards of cloth are divided into 9 pieces. How many 
yards are there in each piece ? 

8. I buy hardware to the amount of $6.37. I give the store- 
keeper two $ 5-bills. How much change should I receive ? 

9. What will be the cost of 24 yards of calico at 4f ^ per yd. ? 

10. What will I have to pay for 19 base-balls at $1.26 each? 

11. At $1.87|- per yard, what will be the cost of 120 yards of 
silk ? 

12. For $120, how many yards of silk can I buy at $1.87^ 
per yard ? 

13. What will be the cost of a ton of hay at 97^^ per cwt. ? 

14. A square field requires 320 rods of fence. How many 
square rods are there in the field ? 

15. How many acres are 6,400 sq. rd. ? 

16. At 4|^ per yd., how many yards of calico can I buy for 
95^? 

17. If slate pencils cost 2 mills each, how many will I receive 
for $4? 
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18. At $5.00 per ton, how many pounds of coal can be bought 
fori;^? 

19. Find the cost of 3 T. 480 lb. coal at $5 per ton. 

20. At $5 per ton, how many tons and pounds of coal can I 
buy for $ 10.80 ? 

21. How many square yards are there in a field 41 yards 
long, 42 yards wide ? 

22. If I pay 15 f^ for 3^ yards of muslin, what is the price per 
yard? 

23. How many acres of land are there in two farms contain- 
ing, respectively, 347 and 495 acres ? 

24. At 87^^ each, how many base-balls can be bought for $ 56 ? 

25. If one man can do a piece of work in 24 days, and an- 
other man can do it in 48 days, how long will it take both, 
working together ? 

APPROXIMA TI0N8. 

890. Give approximate answers at sight (Art. 521) : 

1. Find the interest of $ 150, at 4%, from Jan. 1, 1893, to 
Dec. 30, 1895. (Nearly 3 years.) 

2* What is the weight, at 57^ lb. per cu. ft., of a cake of ice 
4 ft. by 2 ft. by 1^ ft. ? (Nearly 60 lb. per cu. ft.) 

3. Find the amount of goods sold, the commission at 2j-% 
being $ 11.75. (About 3%.) 

4. What % of 497 is 249? 

5. What % of3ff isllfj? 

6. Cost of 19,987 ft. boards at $ 30.05 per M. ? 

7. How much will be paid for 4 bbl. sugar, each containing 
299 1b., ©5^^)^ per lb.? 

8. 18.0327-4-4.5026. 

9. 83i^-f-3|^. 

10. 74 A. 155 sq. rd. land at $79 per A. ? 
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SHORT METHODS. 

891. Slate Exercises. 

7,854 xf 9,366 X I 

1,963^ Deduct \, 1.170| Deduct \. 

5,890^ Ana, 8,194| Am. 

Multiply 6,578 by 9|. 

65,780 = 10 times number. 
2,192f = i number (Deduct). 



63,587i Am. 






^2. Find products: 






1. 176 X If 


11. 


4,844 X 9} 


2. 273 X H 


12. 


8,960 X 8J- 


3. 4,554 x| 


13. 


3,245 X 7| 


4. 1,001 X|^ 


14. 


9,060 X 11| 


5. 3,243 x| 


15. 


658 X 99^ 


6. 6,776 Xf 


16. 


658 X 99f 


7. 2,307x1^ 


17. 


725 X 119| 


8. 7,284 X J 


18. 


347 X 79f 


9. 5,631 x^ 


19. 


418 X 89i 


10. 9,657 xH 


20. 


543 X 49| 


G. Multiply: 






21. 418x99 


26. 


724 X 36 X 45 


22. 674x87| 


27. 


484 X 1^- X 9-1 


23. 36 X 999 X 25 


28. 


576x9^x12^ 


24. 48 X 125 X 71 


29. 


95 X 36 X 19| 


25. 64 X 7| X 33| 


30. 


74 X 31 X 13 X 9| 
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895. Divide. Do not write products (Arts. 385, 616) : 



1. 611,463,874^87,659 

2. 279,864,597 ^ 45,678 

3. 387,250,005^34,567 

4. 800,700,900 -H 68,439 

5. 453,211,687-^-576,258 

896. Write answers (Art. 385) : 



6. 703,205,104-^-71,685 

7. 923,812,701^18,789 

8. 575,646,828 ^ 59,764 

9. 1,234,567,890^169,875 
10. 3,126,045,000-^483,729 



11. 



12. 



13. 



876.459 
94,317 

763.154 
82,915 

654,817 
73,295 



14. 



15. 



16. 



512.000 
69,999 

453,124 
123,456 

375.005 
59,687 



17. 



18. 



19. 



208,040 
17,613 

963,018 

126,748 

862.304 
87,925 
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897. Slate Problems. 



1. How many boards 16 ft. long, 8 in. wide, will be required 
for a tight fence 8 ft. high, around a piece of ground 240 ft. long, 
180 ft. wide? How many posts, 6 ft. apart, will be needed? 

2. A room is 18 ft. long, 15 ft. wide. The walls and the ceil- 
ing contain 930 sq. ft. What is the height of the room? 











lO 












r^ 






18 


16 


18 




15 


fi 









3. What will it cost to cover a table 6 ft. long, 2J ft. wide, 
with baize f yd. wide, at 75^ per yd.? 
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4. 160 square rods make 1 acre. How many square yards 
are there in an acre? About how many yards long is a square 
field containing 1 acre? 

5. A 40-acre field is 160 rods long. How many rods of 
fence are needed to enclose the field? 

6. A room 30 ft. long, 24 ft. wide, 15 ft. high, contains 40 
persons. How many square feet of floor space are there for each 
occupant? How many cubic feet of air space are there for each? 

7. How many yards of carpet, 27 inches wide, would be 
needed for the floor of such a room? 

8. How many bundles of laths, each bundle covering 3 square 
yards, would be needed for the walls and ceiling of the above 
room, no allowance being made for doors and windows? 

9. A farmer owned a rectangular piece of ground 30 rods 
long, 27 rods wide. He sold three lots 18 X 8 rods, 12 X 3 rods, 
15 X 9 rods. 

Find the number of square rods in the original piece. Mark 
in the diagram the area of each lot sold, and the area of the part 
remaining. 



~ ————————— 
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15 rd. 
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15 rd. 





10. How many rods of fence will be needed to enclose the 
part remaining? 
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898. 1 gallon => 231 cubic inches. 

1 bushel = 2,150.4 cubic inches. 
1 cord =128 cubic feet. 

11. How many gallons will fill a tank 22 feet long, 14 feet 
wide, 9 feet deep ? 

Indicate operations. Cancel where possible. 

12. How many cords of wood are there in a pile 48 feet long, 
16 feet wide, 12 feet high? 

BANK DISCOUNT, 

900. Wm. Brown and Sons receive the following note in set- 
tlement of their account with Thomas Tierney : 

Boston, May 30, 1893. 

Thirty days after date, I promise to pay to the order of Wm. 
Brown and Sons, Three Hundred Fifty-Four -j^ Dollars, value 
received, at the Park National Bank. 

$35432^. Thomas Tieeney. 

90X. This money is payable 33 days after May 30, 3 days of grace being 
allowed. If Wm. Brown and Sons desire to use the money at once, they 
may have the note discounted at a bank. In this case, the bank deducts 
from the face of the note ($354.75), the interest thereon for 33 days, and 
pays over the diflference (proceeds). 

Face of note $354.75 
Discount (Int. for 33 da.) 1.95 (at 6%) 

Proceeds $352.80 

902. Slate Exercises. 

Find the discount at 6% on the following, allowing 3 days of 
grace in each case. (See Appendix.) 

1. A 30-day8 note for $75. 

2. 15-days note for $183.60. 

3. 60-days note for $275.40. 

4. 20-day s note for $ 96. 
6. 4-months note for $336. 
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Find the proceeds, at 7%, on 

6. A 6-months note for $180. 

7. A 3-month8 note for $36.90. 

8. A 24-days note for $ 795.60. 

9. A 90-days note for $180. 
10. A 72-days note for $ 1,000. 

903. In computing the discount on a note, the banks ascertain the exact 
number of days. 

A S-months note, dated February 1, is payable three days after May 1, 
■which is May 4. Thediscount is taken for 27 + 31 +30 + 4 = 92day8. A90- 
days note of the same date is payable 93 days after February 1, which is 
May 5. 

The year, however, is^jonsidered to contain 360 days ; the interest in the 
first case being taken for -^^^ of a year, and in the latter for -^^^ of a year. 

Find the discount, at 6%, on 

11. A 1-month note for $600, dated Feb. 6, 1894. (^.) 

12. A 2-months note for $240, dated July 17, 1894. (^.) 

13. A 3-months note for $360, dated April 8, 1894. 

14. A 4-months note for $84, dated Dec. 24, 1894. 

15. A 6-months note for $172.60, dated March 4, 1895. 

16. A 60-days note for $240, dated July 17, 1894. 

17. A 90-days note for $360, dated April 8, 1894. 

904. In each of the preceding examples, it has been assumed that the 
note has been presented for discount the day on which it was made. 

In some of the following examples, the notes are discounted at a later 
date, and the term of discount is to be ascertained ; that is, the time between 
the date of discount and that of maturity (including the days of grace). 

The term of discount of a 30-day s note dated May 1, and discounted 
May 19, is 15 days. 
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90S. In the following examples, find (a) date of maturity ; {h) 
term of discount ; (c) discount ; (c?) proceeds : 





Dated. 


Face. 


Time. 


Discounted. 


Kate. 


18. 


Jane 


16, 1894 ; 


? 87.60; 


30 days; 


July 


1, 1894; 


6%. 


19. 


Sept. 


9, 1894 


$124.18; 


4 months ; 


Nov. 


18. 1894; 


8%- 


20. 


Dec. 


5, 1894 


; ? 504.60; 


30 days; 


Dec. 


12, 1894; 


7%- 


21. 


Nov. 


14, 1894 


; $72.36; 


3 months ; 


Dec. 


20, 1894; 


6%. 


22. 


Oct. 


30, 1894 


$234; 


90 days; 


Jan. 


5,1895; 


6%- 


23. 


Jan. 


2, 1895; 


$95.90; 


2 months ; 


Feb. 


13, 1895 ; 


6%. 


24. 


Aug. 


5, 1895 


; $164; 


60 days; 


Aug. 


31, 1895; 


8%. 


26. 


Feb. 


27, 1895 


; $83.20; 


100 days; 


March 


9, 1895 ; 


6%. 








INTEREST. 









906. Find interest : 

When the time is less than one year, ascertain the exact number of days. 
When greater than a year, find the time by compound subtraction, taking 
the month of 30 days. 

1. $160; Jan. 2, 1893, to May 16, 1896; 4^%. 

3 yr. 4 mo. 14 da. = 3}JJ yr. = Z^ yr. = f fj yr. 

2. $342.18; April 5, 1895, to Sept. 30, 1895; 6%. 

Time, 178 days = JJJ year. 

3. $59.80; Feb. 24, 1896, to Dec. 24, 1896^ 5%. 

(Leap year.) 

4. $1,234.56; Aug. 3, 1890, to Jan. 1, 1896; 5^%. 

5. $387.90; March 15, 1894, to Sept. 1, 1894; 6%. 

6. $96; July 6, 1894, to Feb. 4, 1895; 3f %. 

7. $240.72; May 20, 1893, to Jan. 15, 1894; 7%. 

8. $983.25; Dec. 15, 1899, to March 3, 1900; 6%. 
How many days in February, 1900 ? Be mte you are right. 
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SHORT METHODS. 

908. When multiplying mixed numbers, many accountants prefer not 
to reduce them to improper fractions. 

909. Multiply without reducing : 

1. 43fx8i 4. 2^X^ 
350~ 5. 42|xl2| 

^^ 6. 353^ X8i 

2. 57ix9i ■ 7. 56^^x4| 
516~ 8. 83fx3^ 
J3 9. 72Jxl0i 

3. 17|x71^ 10. 95|xlli 

910. 76^ X ^ _64J X llf 

765 product by 10 709| product by 11 

12f less product by _i- 9^8^ product by \ 

752i Ans. 9| 36|| product by ^ 



84|X5| 



755^ Am. HI 



421| product by 5 
16|^ product by ^ 
16^ product by _^ 

455| Ans. 6| 

911. Multiply: 

11. 19fx4f 15. 54x6f 

16. 63|xl0| 



(4 + i + « 



12. 24^X31 

(4-i) 17. 29|x2f 

13. 35|x7^5^ 18. 31ixl2f 

^'^^-^^^ 19. 42IX9A 
U. 40|x8f 

(9-i) 20. 56|X7| 
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REVIEW. 

915. Slate Problems. 

1 pound troy = 5,760 grains. 

1 pound apothecaries* = 5,760 grains. 
1 pound avoirdupois =- 7,000 grains. 
How many grains in a troy ounce? In an avoirdupois ounce? 

1. Find the value of a dozen silver spoons, each weighing 
3 oz. 5 pwt., at $1.20 per oz. (See table, Art. 828.) 

2. A gold chain weighs 384 grains. What is its cost at $1.15' 
per pwt. ? 

3. Add 4 lb. 6 oz. 18 gr., 5 oz. 9 pwt., 3 lb. 20 gr., and 9 lb. 
11 oz. 15 pwt. 5 gr. 

4. Gold coin contains 90 per cent gold, 9 per cent silver, 1 
per cent copper. Find the quantity of each metal in 50 double- 
eagles ($20), each containing 516 grains. 

5. How many spoons, each weighing 2 oz. 18 pwt., can be 
made from 5 lb. 9 oz. 12 pwt. silver? 

6. How much money in silver dollars, 412^ grains each, will 
weigh 165 lb. avoirdupois (7,000 grains)? 

7. What fraction of a pound avoirdupois is a pound troy? 
What per cent of an ounce avoirdupois is a troy ounce? 

8. What is the value, at $ 1.60 per oz. troy, of a silver pitcher 
weighing 4 lb. 8 oz. avoirdupois? 

9. At 75^ per ounce, what is the value of the silver con- 
tained in a half-dollar, which weighs 192.9 grains, -^ being pure 
silver? 

10. What is the capacity, in gallons (231 cu. in.), of a barrel 
that will contain 2^ bu. (2,150.4 cu. in.)? 

11. A tank 16 ft. long, 14 ft. wide, 8 ft. deep, is lined with 
lead on the bottom and sides. How many square feet of sheet 
lead will be required? (Draw the " development" of the tank.) 
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12. A man sold 18 bbl. sugar, each containing 306 lb. ; 21 
bbl., each containing 297 lb.; 5 bbl., each containing 291 lb. 
What is the average weight per barrel ? 

13. A, B, and C buy a farm. A pays $ 8,750, B pays $ 7,200, 
C pays $ 4,100. What per cent of the purchase money does each 
furnish ? 

14. If 11 weavers in 9 days weave 1,584 yards, what will 1 
man do in 1 day ? 6 men in 7 days ? 

15. The tax rate of a certain city is 1}% upon the assessed 
value of property. If this value is 75% of the actual value, how 
much taxes does Mr. Smith pay upon a house and lot, the actual 
value of which is $ 24,000? 

16. What per cent of a lb. avoirdupois is a troy pound ? 

DISCOUNT OF INTEREST-BEARING NOTES 

919. Slate Problems. 

Beookltn, N. Y., Oct. 15, 1894. 

Sixty days after date I promise to pay to the order of Harman 
P. Payne, Forty-eight -^ Dollars, value received, with interest 
at 6%. 

$483«/^. George P. Post. 

1. Find the amount due on the above note at maturity. 

If the above note is discounted at a bank, the discount is taken on the 
amount due at maturity. 

Find the proceeds of the above note if discounted Dec. 1, 1894, 
at 6%. 

2. Find the proceeds of a 90-days note for $175, bearing 
interest at 6^, discounted 33 days after date, at 6%. 

3. Find the proceeds of a 60-days note for $350, bearing 
interest at 6%, discounted at 6%, 10 days after date. 
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4. Find the proceeds of a three-months note for $840, bear- 
ing interest at 7%, discounted at bank 47 days before maturity, 
at 8%. 

5. A four-months note for $720, dated March 17, 1894, bear- 
ing interest at 6%, is discounted at 7%, May 10. What are the 
proceeds ? 

REVIEW. 

920. Slate Problems. 

1. Change 7,643 inches to rods, etc. 

2. Change 1,875 feet to rods, etc. 

3. Change 964 yards to rods, etc. 

921. English Money. 

12 pence (d.) 1 shilling («.) 
20 shillings 1 pound (£) 

A farthing is one-fourth of a penny, and is generally written as a fraction. 

4. Reduce 4,000c?. to £, s., d. 

5. How many pence in £87 17s. 6c?. ? 

6. What will be the cost of 150 yd. silk at 3/6 per yd. ? 

3/6 = 3s. 6(f., read three and sixpence. 

7. If £ 1 = $4.8665, what will be the cost in U. S. money 
of 75 books at 18 pence each ? 

8. A merchant sells 37 coats at £3 5s. each, less 10%. 
What is the amount of his bill in English money ? 

9. Find 25% of £183 14s. 8c?. 

10. A silver dollar weighs 412^ grains. How many ounces 
of pure silver are there in 1,000 silver dollars if the coin is -^ 
pure silver? 

11. The one-cent pieces weigh 48 grains. How many dollars 
would weigh 120 pounds avoirdupois (7,000 grains to pound)? 



12. A CDal dealfr t-=Trf !:»! icr;? :f ?:al, fl£!4? pr^rr i? T^iv-^iu ja 
$4.50 per iCTi- He Sril? :: l:i ?4 Tf per irn. z^-titz iXO IK » 
the ton. \rhai is ii« Trrdi '' 

13- Three wcrk:::^*! i^iiflTe SiJSv^.cO frr c::t z s r^e*:^ rf v^v^rk. 

One worke-i 32 dav?, ile f^?:ri -yirsei 5-S iavs, the ihiid 
worked 41 davs- "^TLai is tlr fr.sTe c: ea:h ? 

14. Three men enrsuge in a riisTiess Tennre. Ore furnishes 
$ 3,0C>'D, another furnish^ ? c . OIO, a :hiri : umishe? ? 4.>X\ Tuey 
gain $1,&«>3. "What is earh c lie's sh^r^ cf ihejrcdt? 

15. A garrison of UXv men his ratiz^ns for 40 days. Ten 
days later it receives a re: nfzr cement of SOj men. How mar.y 
more davs will the rations last? 

16. Two trains start at 9 o'clcck from towns A and B, 120 
miles apart The train leaving A travels fX) miles per hour, the 
other 30 miles per honr. What time do they meet, and at what 
distance from A? 

17. Divide $900 among fcnr persons, so that the second will 
have three times as much as the first ; the third, twice as much 
as the second ; the fourth, as much as the three others, 

18. Divide $540 among three persons, so that the first will 
have $48 more than the second, and the second $75 more than 
the third. 

19. Four men working 7 hours a day need 15 days (105 
hours) for a piece of work. How many days would it t^ko 6 
men, working 10 hours per day, to do the same work? 

20. A grocer buys some eggs at 15^ per dozen. He breaks 
15, and then finds that by selling the rest at 16^ per dozen, he 
will neither gain nor lose. How many eggs did he buy? 

21. If a person lends me $250 for 8 months, for how long 
ought I to lend him $400 as an equivalent? 

22. A fort had a garrison of 4,000 men, and provisions for 18 
weeks. If 1,000 men were sent away, how long would the pro- 
visions last? 
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COMMERCIAL DISCOUNT. 
924. Slate FroblemB. 

1. On a bill of goods amounting to $583.40, a discount of 
b% is given for cash. What is the amount paid? 

2. What will be the cost of 16 gross of Roman candles at 
$26.75 per gross, less 60% ? 

3. Sept. 1, 1894, I bought tea amounting to $1,876.50. If 
5% is deducted for payment within ten days, how much would I 
have to pay if I paid the bill Sept. 9 ? 

4. What will be the cost of 15 cases cocoa @ $13.20 each, 
less 20%? 

5. Bought 5 gross of essence of lemon at 50^ per doz., less 
5%. What is the amount of my bill ? 

6. Find the cost of 15 cases of chloride of lime, 50 lb. per 
case, at 9^^ per lb., less 15%. 

7. What will be the net cost of a bill of plated ware amount- 
ing to $ 84.75, on which a discount of 33^ and 10% is allowed ? 

$84.75 

less 4 28.25 

f,n -r^ This means SSJ % discount on the gross amount. 

and 10% discount on the remainder, 
less ^ 5.65 

Ans. $ net. 

8. Find the difference between $390 less 43^% discount, 
and $390 less 33 J and 10% discount. 

9. Thurber, Whyland Co. sold the following goods. Make 
out the bill, less 50 and* 10 and 10 and 10% discount. 

500 J-ponnd bags at $1.00 per M. 
1,500 -J-pound " " 1.20 " " 
3,000 1-pound " " 1.60 " " 
5,500 Impound " " 1.70 
2,000 2-pound " " 2.00 






MEASUREMENTS. 
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10. Find the net cost of 18,500 bags at $4.40 per M. less 60 
and. 10 and 5%. 

11. Which is the better discount for the buyer, 40 and 10% 
or 30 and 20% ? What will be the difference on a bill of $ 100? 

12. $ 100 less 33| and 10% discount is equal to what ? What 
per cent discount is 33^ and 10% equal to? To what per cent 
net is it equivalent ? 

926. Oral Problems. 

1. A piano, marked $800, is sold at a discount of 25 and 
10%. What is the selling price? 

2. Bought goods amounting to $ 600, less 5% for cash. What 
is the net cost of the goods ? 

3. What single discount is 50 and 10% equal to? 

4. What single discount is 30 and 30% equal to? 

5. Paid $729 for goods, on which 10% was allowed. What 
was the " gross " price ? ^ 

6. How much will I have to pay for 12 doz. bottles flavor- 
ing extract, at 60^ per doz., less 10% ? 

7. What is the " list " price of an article for which I paid $48, 
after a discount of 25% was deducted? 



MEASUREMENTS. 



929. Slate Problems. 



1. Mark in each division of each of the following rectangles 
its area in square feet. Dimensions of each rectangle 100 ft. by 
60 ft. 
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2. Find the area of each of the following triangles in square 
feet ; base of each 100 feet, altitude 60 feet. 






3. Mark in each of the following eleven triangles its area in 
square feet ; altitude of each, 60 ft. 




4. Find the area of each of the following four triangles in 
square feet ; altitude of each, 60 ft. 







5. Find the area of each of the following four quadrilaterals; 
altitude of each, 60 ft. 





60 



60 




6. Find the area of each of the following trapezoids ; altitude 
of each, 60 ft. The number of square feet in each is equal to 60 
multiplied by what ? 




60 




aoo 



100 




SURFACES AND VOLUMES. 
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7. One diagonal of each of the following quadrilaterals meas- 
ures 100 feet. The perpendiculars let fall on this diagonal from 
the opposite corners measure 30 ft. and 40 ft., respectively. Find 
the area of each in square feet. 







8. Cut from a strip of paper, AB, two inches wide, a rectangle, 
a rhombus, and a rhomboid, as given in the accompanying dia- 
gram. Show that the three parallelograms are equal in surface. 



Sin. 



Sin. 



Sin. 




9. Cut from a strip of paper, two inches wide, three trapezoids. 
Make one parallel side of each 2 inches long, and the other 
parallel side 3 inches long. Divide up each trapezoid in such 
a way as to sh«w that its surface is equal to that of a rectangle 
2^ in. by 2 in. 



Sio. 



Sin. 



2in. 







i 



Sin. 



Sin. 



Sin. 



S>iia. 



SURFACES AND VOLUMES 
930. Slate Problems. 

1. How many cubic feet are there in a block of granite whose 
base is 4^ feet square, and whose height is 6 feet ? 

2. Find the value of the above block at 60^ per cubic foot, 
and the cost of polishing its six faces at 60^ per square foot. 
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3. A contractor charged SOff per cubic yard for digging a 
cellar 21 feet wide, 60 feet long, 9 feet deep. What was the 
amount of his bill ? 

4. What will be the cost of cementing the floor of the above 
cellar at 75 ff per square yard ? Deduct from the given dimen- 
sions the thickness of the four walls, eighteen inches each. Make 
a diagram. 

5. A cubic foot of water weighs 1,000 ounces. Marble is 2.8 
times as heavy. Calculate the weight, in tons, of a marble shaft 
4 feet square and 12 feet high. (Cancel.) 

6. A carpenter is making a cubical box whose inside meas- 
urement is 1 foot. Each side consists of a single piece of wood 1 
inch thick. Give the dimensions, in inches, of each of the six 
pieces used. 

7. How many pounds avoirdupois would there be in a brick 
of pure gold 8 X 4 X 2 inches, gold being 19.4 times as heavy as 
water ? 

8. Find the weight in pounds of a cord of pine wood, which 
is .66 times as heavy as water. 

9. A cube of marble, 12 inches on a side, is enclosed for 
transportation in a tightly fitting wooden box made of material 
one inch thick. What are the outside dimensions of the box? 
How many cubic inches in the wood and the marble together? 
How many cubic inches are there of each ? 

10. An iron cube 2 feet long weighs 2 tons. How many times 
as heavy as water is iron ? Calculate the weight of an iron cube 
1 foot long. Of one 3 feet long. 



CHAPTEK XII. 

SIMPLE AND OOMPOUiro IirTEEEST.— DISOOUIfT. — OAUSR 
AM) EFFEOT. — PABTNEESHIP. — BONDS AND STOCKS. 
— EXOHAN(JE.— LONGITUDE AND TIME. — SUBPAOES 
AND VOLUMES. 

TO FIND PRINCIPAL, BATE, OR TIME. 

931. At what rate per cent will $723.60 amount to $769.78 
in 1 yr. 1 mo. 10 da. ? 

Let X = rate. 

Then 723.60 x-^x4M = 8.04a; = interest. 

100 

723.60 + 8.04 a; = amount = 759.78 
Tianspoeing, 8.04 a; = 759.78 - 723.60 « 36.18 

Clearing of decimals, 804 x = 3,618 

X = ^^ = 4 J Am. 4} per cent. 



I. In what time will $85.50 produce $8.17 interest, at 4 
per cent? 

Let X =- time in years. 

Then 85.50 X j^j^ X x = ZA2x = interest. 

3.42ar = 8.17 
Clearing of decimals, 342 a; » 817 

X = f JJ = time in years. 

2 yr. 4 mo. 20 da. 
342)817 yr. 

133 yr. remainder. 
12 
1596 mo. new dividend. 
228 mo. remainder. 

30 
6840 da. new dividend. 

Ans. 2 yr. 4 rao. 20 da. 
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933. Slate Exercises. 

Find rate, time, etc. 

1. Principal, $2,000; time, 3 yr. ; interest, $300. Rate? 

2. Principal, $1,800; rate, 4% ; interest, $144. Time? 

3. Time, 8 mo. ; rate, 4^% ; interest, $2.88. Principal? 

4. Principal, $38; time, 2 yr. ; amount, $40.28. Rate? 

6. Principal, $ 140 ; rate, 3J^% ; time, 3 mo. 15 da. Interest? 

6. Amount, $39.60 ; rate, 4% ; time, 2 yr. 6 mo. Principal? 

7. Amount, $484.15; rate, 3^% ; principal, $460. Time? 

8. Principal, $39.60; rate, 4%; time, 1 yr. 7 mo. 15 da. 
Amount ? 

9. Time, 8yr. ; rate, 3% ; amount, $6,200. Principal? 

10. Principal, $7,548; time, 3 mo. 5 da.; interest, $119.51. 
Rate? 

11. Principal, $9,000; rate, 4% ; interest, $632. Time? 

12. Time, 2yr. 3 mo. 20 da.; rate, 5%; amount, $160.60. 
Principal ? 

13. Principal, $756; rate, 3J% ; time, 3 yr. 4 mo. 20 da. 
Interest? 

14. Principal, $120; time, 1 yr. 2 mo. 15 da. ; interest, $4.35. 
Rate? 

15. Amount, $97.57; rate, 4% ; interest, $7.57. Time? 

16. Time, 3 yr. 8 mo. 19 da; rate, ^%] amount, $93.39. 
Principal ? 

17. Principal, $1,848; rate, 3|% ; time, 4 yr. 9 mo. 25 da. 

Amount? 

18. Rate, 5% ; time, 4 yr. 6 mo. 23 da.; interest, $ 16.43 
Principal ? 
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934. Oral Exercises. 

1. In what time will $100 amount to $109, at 6% interest? 

2. At what rate will $200 produce $16 interest in 2 years? 

3. What principal will produce $ 12 interest in 3 years, at 4%? 

4. In what time will $300, at 4%, produce $29 interest? 

5. In what time will $170 produce $1.70 interest, at 5% ? 

6. In what time will $360 produce $3.60 interest, at 4% ? 

7. In what time will $725 produce $7.25 interest, at 6% ? 

8. In what time will $45 produce 45^ interest, at 4-^% ? 

9. In what time will $72 produce $1.44 interest, at 6%? 

10. Find the interest on $84 for 144 days, at 5%. 

11. Find the interest on $ 125, at 5%, for 2 months 12 days. 

12. At what rate will $64 produce 64^ interest in 80 days? 

13. At what rate will $40 produce $ 1.20 interest in 6 months? 

14. A certain principal produces $120 interest, at 6%. What 
would be the interest if the rate were 4% ? 



INTEREST BY ALIQUOT PARTS. 
936. Slate Exercises. 

1.. Find the interest on $387.45, for 2 yr. 8 mo. 18 da., at 

7%. 

$387.45 X .07. 

$27.1215 interest for 1 year. 
27.1216 iiterest for 1 year. 
6 mo. = J yr. 13.5607 interest for 6 months. 

2 mo. = J (of 6 mo.) 4.5202 interest for 2 months. 
15 da. *= J (of 2 mo.) 1.1301 interest for 15 days. 

3 da. = i (of 15 da.) .22 60 interest for 3 days. 

Ans. $73.68 interest for 2 yr. 8 mo. 18 da. 
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2. Find the interest on $432.90, at 6%, for 1 yr. 7 mo. 12 da. 

1432.90 X .06. 

interest for 1 yr. 
6 mo. = I yr. interest for 6 mo. 

1 mo. » i (of 6 mo.) interest for 1 mo. 
10 da. = J (of 1 mo.) interest for 10 da. 

2 da. = J (of 10 da.) interest for 2 da. 

interest for 1 yr. 7 mo. 12 da. 

3. Find the amount of $874.16, at b%, for 1 yr. 9 mo. 4 da, 

f 874.16 principal. 
5 % = A 43.708 interest for 1 yr. 

6 mo. = J yr. interest for 6 mo. 

3 mo. ^ i (of 6 mo.) interest for 3 mo. 
3 da. =- ^ (of 3 mo.) interest for 3 da. 
1 da. = J (of 3 da.) interest for 1 da. 

amount for 1 yr. 9 mo. 4 da. 

4. What is the amount of $95.72, for 3 yr. 6 mo. 20 da., at 
? 

$95.72 principal. 
(10%=)t^ 9.572 interest for 2 yr. 

1 yr. = i (of 2 yr.) 4.786 interest for 1 yr. 

6 mo. = J yr. interest for 6 mo. 

20 da. = ? of 6 mo. interest for 20 dia. 

amount for 3 yr. 6 mo. 20 da. 

6. Interest of $1,806.45, at 4%, for I yr. 7 mo. 25 da. 

1 yr., 6 mo., 1 mo., 15 da., 5 da., 5 da. 

6. Interest for 10 mo. 29 da., at 4%, on $380.40. 

1380.40 X .04. 
f 15.2160 interest for 1 year. 
1 mo. = i^j yr. interest for 1 month "( deduct from interest 

1 da. = ^ mo. interest for 1 day J for 1 year. 

interest for 10 mo. 29 da. 
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7. Amount, at 6%, of $125.73, for 2 yr. 10 mo. 4 da. 

8. Interest on $84.66, at 7%, for 1 yr. 4 mo. 12 da. 

9. Interest, at 5%, for 4 yr. 2 mo. 7 da., on $250. 

10. Amount of $1,000, at 6%, for 33 days. 

937. When the time is less than a year, the following facts 
should be remembered : 

6 % for a year is 1 per cent for 60 days. 
5% for a year is 1 per cent for 72 days. 
4J% for a year is 1 per cent for ? days. 
4% for a year is 1 per cent for ? days. 

11. Find the interest for 81 days, at 5%, on $876.40. 

72 days = 1% =$8,764 

9 days = | (of 72 da.) = 1.095 

$9.86 interest for 81 days. 

12. Amount of $954, at 4%, for 4 mo. 10 da. 

Principal $954. 
3 months' interest =1% 9.54 
1 mo. = I (of 3 mo.) 3.18 

10 da. = Hof 1 mo.) 

amount for 4 mo. 10 da 

13. Interest of $1,874, at 4^%, for 93 days. 

80 days = 1%. 
10 days 

2 days 

1 day 

14. Interest of $753.20, at 5%, for 158 days. 

72 da., 72 da., 12 da., 2 da. 

15. Amount of $1,234.60, for 193 days, at 6%. 

60 da., 120 da., 12 da., 1 da. 
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16. Find the proceeds of a 90-day s note, for $873.60, at 6%. 



Face $873.60 
60 da. 8.736 

30 da. 4.368 
3 da. .437 J 



Deduct. 



$860.06 proceeds. 

17. Find the discount on a 3-months note, for $1,596, at 6^. 

18. What are the proceeds of a 6-months note, for $785, 
discounted at G%. 

19. Find the interest on $484.40, for 1 yr. 3 mo. 17 da., at 7%. 

20. Find the amount of $683, for 3 yr. 4 mo. 11 da., at Ai^- 

938. N.B. — Do not use unnecessary figures. 

21. Principal, $360; 5% ; 3 yr. 7 mo. 18 da. Interest? 

22. Principal, $613; 4^-% ; 157 da. Amount? 

23. Principal, $1,774; 3f % ; 17 mo. 23 da. Interest? 

24. Principal, $875; 6% ; 2 yr. 3 mo. 1 da. Amount? 

25. Principal, $976; 7%; 325 da. Interest? 

939. By the time of a note is meant the number of days, etc., for which 
it is drawn. Find the discount for three additional days. 



26. Face of note, $254 

27. Face of note, $515 

28. Face of note, $493 

29. Faceof note, $717 



time, 30 days; 7%. Proceeds? 
time, 6 months; 5%. Discount? 
time, 60 days; 8%. Proceeds? 
time, 15 days; 6^%. Discount? 



30. Face of note, $1,000; time, 90 days; 4^$;. Proceeds? 

940. Find the exact number of days. Take 360 days to year. 

31. Principal, $1,836.50; 6%; Jan. 2 to Dec. 1. Amount? 

32. Principal, $1,295. 70; 7%; March 8 to April 9. Interest? 
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33. Principal, $1,433.11; 5%; Feb. 13 to Sept. 4. Amount? 

34. Principal, $765.90; 4%; Oct. 1 to Dec. 17. Interest? 

35. Principal, $275.84; 5^% ; May 9 to July 3. Amount? 

941. By the term of a note is meant the numher of days it has to ran 
after it has heen discounted, including days of grace. 



36. Faceof note, $100 

37. Face of note, $200 

38. Faceof note, $300 

39. Face of note, $400 

40. Face of note, $500 



term, 63 days; l^o- Discount? 
term, 93 days; 6^%. Proceeds? 
term, 24 days; 5^%. Discount? 
term, 117 days; 8%. Proceeds? 
term, 88 days; 5%. Discount? 



In examples 41-45, inclusive, find the time by compound sub- 
traction. 

41. Principal, $25.83; 6%; Jan. 14, 1892, to Sept. 5, 1894 
Interest? 

42. Principal, $47.96; 5%; Feb. 6, 1893, to Aug. 1, 1896. 
Amount? 

43. Principal, $85.30; 7%; March 25, 1894, to Jan. 13, 1897. 
Interest? 

44. Principal, $75.00; 4%; April 15, 1888, to Feb. 6, 1895. 
Amount? 

COMMERCIAL DISCOUNT. 

944. Slate Problems. 

1. On a bill of goods amounting to $874.40, a discount of b% 
is allowed. How much must be paid? 

$874.40 
5%-^^ 43.72 

$830.68 Ans. 

Divide by 2, placing the quotient figure one place to the right of the cor- 
responding figure of the dividend. 
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2. Find the cost of a wagon, the catalogue price of which is 
$750, the discount being 30%. 

? 750 X. 70 = $526. Ans. 
The net cost is .70 of the catalogue price. 

3. What will be the cost of goods amounting to $1,837.60, 
on which there is allowed a discount of 17^% ? 

? 1,837.60 
10% = tV 183.76 ^ 

5 % = 4 (of 10 %) 91.88 [ Deduct. 
2i% = i(of 5%) 45.94 ) 

f 1,516.02 Ans. 

For 10% rewrite the original amount, placing first figure one place to the 
right. 5% is i of 10%. 2J%i8iof5% 

4. $784.68 less 75%. 

Joff784.68«iln«. • 

6. $937.52 less 36%. 



Deduct 



? 937.52 
25%= J 234.38 

10% = !^ of 5937.52 

^ 1% = 



6. Find the net cost of 1,630 yd. silk, invoiced at $1.10 per 
yard, less 16% discount. 

7. What is the cost, in francs, of 843.72 meters silk, at 5.75 
francs per meter, less 12% ? 

8. What is the net cost of a lot of musical instruments 
amounting to $1,876.60, on which a discount of 10, 5, and 2^% 
is allowed ? (Art. 924, Ex. 7.) 

9. What would be the net cost of the same articles, if the 
discount were 2^, 5, and 10%? 

10. Find the net cost of the same, at 17^% discount. 

11. Goods catalogued at x dollars are sold at a discount of 20 
and 10%. Find value of x, if net price is $ 360. 
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946. Oral Problems. 



1- A can do a piece of work in 5 hours, B in 7 hours. How 
long will it take both working together? 

2. An agent collected a bill, and sent to his employer the 
amount, less 2-\% commission. If his commission was $1.60, 
how much did he remit to his employer? 

3. My house, worth $12,000, is insured for f of its value, at 
•J%. What premium do I pay ? 

4. A floor 6 yards long, 4 yards wide, needs 32 yards of 
carpet to cover it. What is the width of the carpet? 

5. What will be the interest on $87, at 5 per cent, for 144 
days? 

6. Find the discount, at 8 per cent, on a note for $176, 
which has 90 days to run. 

7. An agent receives $8,200 to invest after deducting his 
commission of -jj^ of the amount invested. What is the agent's 
commission ? 

8. By selling a house for $3,500, I lose $500. What is my 
loss per cent ? 

9. A lot is sold for $1,200, at a loss of 20 per cent. What 
part of $ 1,200 is the loss? 

10. A merchant's receipts are $1,200; his gain is 20 per cent. 
What part of his receipts is profit? 

11. If 3 men earn $72 in 8 days, how many dollars will 5 
men earn in 11 days? 

12. If a dealer loses 25% by selling a horse for $225, what 
per cent would he gain or lose by selling the horse for $325? 

13. Find the cost of 4 yd. 1 ft. of ribbon, when 2 yd. 2 ft. 
cost 40 cents. 
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TO FIND FACE OF NOTE, BATE OF DISCOUNT, AND TIME. 

947. I wish to obtain $1,000 from a bank. What must be 
the face of a SO-days note, which will give the above proceeds, if 
it is discounted &t 6%? 

Let X = face of the note. 

X X — X = — —= discount. 

100 360 2000 

X - -li^= proceeds = 1,000 
2000 ^ 

Clearing of fractions, 2,000 x - 1 1 x = 2,000,000 

l,989x = 2,000.000 

,= 2000000 ^ J ()5 53 
1989 

Ans. $1,005.53, face of note. 

Proof, . Face of note, f 1,005.53 

, f 30 days' discount = 5.0276 1 J%. 

t 3 days' discount = .5027 J yV of ^0 days. 

Proceeds? 1,000.00 

94a A note for $1,980 was discounted at 6%. The proceeds 
were $1,959.21. How many days had the note to run? 

Let X = term in days. 

1,980 X — X -^ = — = discount. 
100 360 100 

1,980 - — = proceeds = 1,959.21 
100 ^ 

Clearing of fractions, 198,000 - 33x = 195,921 

-33a; = -2,079 

x»-63 

Ans. 63 days. 
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949. Slate Exercises. 

1. Three-months note; face, $108; rate 6%. Find pro- 
ceeds. 

(Term of discount is 93 days.) 

2. 90-daysnote; face, $360; discount, $6.51. Find rate. 

3. Proceeds, $717.60 ; rate, 5% ; face, $720. Find term. 

4. Discount, $11.20; rate, 7% ; term, 48 days. Find face. 

5. 15-daysnote; face, $1,560; rate, 6%. Find discount. 

6. Term, 20 days; face, $158.40; proceeds, $157.96. Find 
rate. 

7. Rate, 7% ; discount, $2.10; face, $150. Find term. 

8. Two-months note; discount, $14.70; rate, 7%. Find 
face. 

9. For what amount must a 60-days note be drawn, so that 
the proceeds will be $300 when the rate of discount is 8 per 
cent? 

10. A note for $120 was discounted at a bank March 15, 
1894. What is the date of the maturity of the note, the pro- 
ceeds being $119.52 and the rate of discount 6 per cent? 

11. Find the proceeds of a 6-months note for $876 drawn 
Jan. 2, 1894, and discounted at 6 per cent 35 days after that 
date. 

12. A merchant bought 300 barrels of flour at $4.75 per bbl., 
cash, and sold it for $5 per bbl., taking in payment a 60-days 
note for the amount. If he has the note discounted immediately 
at a bank, at 7 per cent, what does he gain by the transaction ? 

13. What will be the-face of a 30-days note (without grace), 
the proceeds of which when discounted at a bank at 6%, will 
pay for 3,000 bu. corn at 49f ^ per bushel ? 

14. The proceeds of a note for $1,200, due March 15, 1896, 
and discounted at 6%, were $ 1,184.80. When was it discounted? 
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SPECIAL DRILLS. 

Find sums : 

23 + 37 + 48 $7.66 + 15.38 

44 + 66 + 19 $2.74 + 18.54 

75 + 42 + 37 $3.49 +$9.89 

16 + 71 + 62 $4.83 + $6.52 



52 + 41 + 34 
28 + 38 + 43 
81 + 49 + 24 
63 + 47 + 33 



325 + 

472 + 935 
567 + 629 
784 + 796 



L Find remainders : 



1,300 
1,295 
1,111 
1,463 



654 
986 

777 
684 



90 
94 
85 
79 



34 

27 
42 
16 



39 
66 
37 
12 



953. Find products : 

91 X 19 51 X 29 

82 X 19 42 X 29 

73 X 19 32 X 29 

64 X 19 23 X 29 



$63.20 -$48.50 $98.63 

$27.80 -$19.90 $63.44 

$34.10 -$17.30 $86.75 

$56.70 -$20.70 $73.24 



$75.21 
$50.20 
$42.50 
$31.10 



27x99 
38x99 
49x99 
56x99 



67 x 101 
78 X 101 
89 X 101 
98 x 101 



Find quotients : 
378 ^ 18 256 -^ 16 

462 ^14 289 -f- 17 

475 H- 19 493 -^ 17 

448 -f- 16 465 -f- 15 



955. Find answers : 

136 X I 64^- 

290 X ^ 73| - 

315 xW 33| - 

378 X li 47^- 



5 

8 
7 
9 



468 H- 18 
900^75 
675 -f- 75 
975 -f- 75 



22 X 19^ 
24 X 19i 
32 X 2^ 
45x9|| 



175H-12i 

75-6J 

675 -H 37| 

375 -^ 62i 



65^ 

109| 

160 

18f 



13 
12 

H 
U 
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956. Oral Problems. 

1. Paid 23^ for calico, 27^ for ribbon, and 48^ for collars. 
What was the amount of my bill ? 

2. A farmer had 95 sheep. He sold 39, and 17 died. How 
many had he left ? 

3. What will be the cost of 16 base balls, at 49^ each? 

4. How much paint will there be in 27 casks, each contain- 
ing 75 lb. ? 

5. A man divided a 429 acre farm into plots of 13 acres 
each. How many such plots were there ? 

6. There are 900 men in a certain regiment. How many 
companies of 75 men each are in the regiment? 

7. Find the cost of 136 lb. sal-soda, at f ^ per lb. 

8. At 19^^ per yd., what will I have to pay for 64 yd. 
gingham ? 

9. How many square inches in a sheet of paper 10^ inches 
long by 4^ inches wide ? 

10. If 2f yards of cloth are needed for a jacket, how many 
jackets can be made from 18f yd. ? 

11. How many yards around a field 96 yards long, 75 yards 
wide ? 

12. What will be the area, in square rods, of a triangle 33 
rods base, altitude 42 rods ? 

13. How many acres in 4,960 square rods? 

14. How many feet in a mile ? 

16. I paid $16.25 for cloth at $1.25 per yard. How many 
yards did I buy ? 

16. What will be the cost of 3 lb. 7 oz. of tea, at 64 ^^ per lb. ? 



428 ARITHMETIC. 

17. Half a number + ^ of the same number = 85. What is 
the number ? 

18. I mix 4 lb. of coffee costing 20^, with 6 lb. costing 25)^. 
What is the mixture worth per lb. ? 

19. A tailor makes up 99 yd. cloth into trousers, using 2| yd. 
per pair. How many pairs of trousers does he make ? 

20. How many feet in 2^ rods? 

21. At 60^ per pound, what will be the cost of a chest of tea 
weighing 45 lb. ? 

22. A man owns a strip of land with a frontage of 576 feet 
How many lots 18 feet front can he make ? 

23. How much will be paid for 21 lb. butter, at 28^ per lb.? 



8M0BT METHODS. 
Slate ExeroiseB. 






6,748 
X427 

47 236 Multiply by 7. 
2 834 16 
2,881,396 


Multiply this product by 6. 


• 
Why? 

1 


958. Find products : 










1. 3,925 X 328 




6. 


31,265 X 


164 


2. 12,345x273 




7. 


5,763 X 


426 


3. 2.087 X 287 




8. 


87,093 X 


486 


4. 20,308x142 




9. 


6,905 X 


364 


5. 4,321 X 189 




10. 


64,271 X 


357 


3,289 








• 


832 

o ftoi 9 Multiply by 8. Multiply this product by 

' , _ the second product placed ? Why ? 

105 248 ft J 


4. Where is 



2,736.448 
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K Find products: 

11. 4,008x214 21. 7,214x99 31. 876 X 9| 

12. 8,736 X 742 22. 3,281 X 999 32. 547 X 19| 

13. 3,764x327 23. 6,085x75 33. 734 X 29f 

14. 1,087x848 24. 6,984x25 34. 615x39^ 

15. 8,319 X 416 25. 5,796 X 62^ 36. 427 X 71 X 16 

16. 6,352 X 927 26. 8,383 x 12| 36. 284 x 31 X 19 

17. 2,781 X 525 27. 3,428 X 37^ 37. 876 x 27J 

18. 9,060x1,166 28. 7,154x87^ 38. 973 X 24f 

19. 6,329 X 618 29. 6,419 X 33J 39. 5,147 X 126y\- 

20. 2,345 X 1,272 30. 6,208 X 66| 40. 4,284 X 451^ 

960. Supply missing amounts: 



41. $834,682.50 


42. $16,945.84 


43. $380,086.77 


95.00 


123,456.78 


64,593.25 


734.18 


9,876.54 


8,737.84 


.69 


385.89 


695.27 


3.75 


57.40 


47.16 


28.14 


.98 




1,059.23 


7.23 


96.86 


22,965.89 


16.84 


408.08 


387.42 


275.30 


2,766.59 


1,369.78 


8,888.88 


32,059.87 


777,777.77 




165,384.26 


83,008.08 


64,935.27 


32,564.37 


699.69 


148,376.95 


6,999.88 


.88 


834.11 


840.30 


3.86 


2,070.08 


27.63 


50.05 


12,316.99 


5.98 




7,456.83 
$456,789.01 


.86 


f 2,000,000.02 


$743,869.05 
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44. £7 165. Id. 45. 8 yd. 2 ft.. 6 in. 46. 6bu. 3pk. 5qt. 

9 yd. 1 ft. 10 in. 

4 188. lid. 5 bu. 2 pk. 7 gt. 

£20 Is. M, 30 yd. Oft. 3 in. 25 bu. 1 pk. 1 qt. 

961. Divide. 2 decimal places (Arts. 385, 616) : 



47. 46,893,647 -4- 3,986,048 

48. 26,053,862 -^ 1,898,637 

49. 38,627,000 -f- 2,679,835 

962. Write answers (Art. 385) : 

46.893,647 ^ 
9,728,759 

26,053,86 2 ^ 
2,198,684 

38,627,000 



50. 76,538,061 -^ 5,736,804 

51. 92,647,318-5-4,863,978 

52. 57,913,246 -f- 2,597,384 



55. 



3,568,879 



76,538.061 ^ 
8,736,804 

92,647,318 ^ 
9,863,978 

57,913,246 ^ 
7,384,597 

TABLE OF EXPORTS. 



56. 



57. 



58. 



The following table contains the values of the goods 
exported in 1891 by the United States to the various countries 
of the world. 

Find the total value of the goods exported, and the per cent of this value 
for each section. Carry out to two places of decimals. 



Couotries to which Exported. 


1891. 


Per cent. 


1. Europe 

2. Asia and Oceanica 

3. British North American Possessions .... 

4. West Indies 


$697,614,106 
43.813.519 
37,345.515 
33,416,178 
33,226,401 
21,236,545 
4,738,847 
879,172 


? 
? 
? 
? 


5. South America 


? 


6. Mexico, Central America, and British Honduras 

7. Africa 


? 
? 


8. All other 


? 




? 


100.00 
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EEVIEW. 

964. Oral ProblemB. 

1. f of a number is 48. What is the number? 

2. • A base ball club won 17 games, and lost 13 games. What 
per cent of its games did it win ? 

3. What per cent of 4 is 64? • 

4. 2f is what per cent of 3-^? 

5. How many acres in a rectangular farm 1 mile long, ^ 
mile wide ? 

6. What per cent of the "list" price is paid by a buyer who 
receives a discount of 20 and 10 per cent? 

7. A tank is filled by two pipes, one of which can fill it in 
6 hours, and the other in 8. How long will it take both together 
to fill the tank ? 

8. Find the interest on $80, for 72 days, at 6%. 

9. A man sold a wagon for $420, which was 16% less than 
it cost. How much did he lose ? 

10. A kilo is 2.2046 lb. How many pounds in 1,000 kilos?. 

965. Slate Problems. 

In the first four examples, carry out to two places of decimals, as: 
135.67%, 25.83%, 6.03%, 0.52%. 0.09%. 

1. The population of Montana was 39,159 in 1880, 132,159 
in 1890. Find the per cent of increase. 

2. The population of South Dakota in 1890 was 328,808, a 
gain of 230,540 over the population in 1880. What was the 
gain per cent ? 

3. The enrollment in the South Dakota schools was 9,972 in 
1880, 66,150 in 1890. Find the gain per cent. 
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4. What was the gain per cent in the population of a state 
that had 416,396 inhabitants in 1880, and 416,552 in 1890? 

5. A man marks an article $1.50, and sells it at a discount 
of 25% from the marked price. If the article cost him 90^, 
what is his gain per cent? 

6. Goods costing $8 are sold at an advance of 20 per cent. 
The marked price is $ 12. What per cent reduction is made on 
the marked price? 

7. A rug costs $20. It is sold at a profit of 20%. The 
selling price is 20% below the marked price. How much is 
received for the rug? What is the marked price? 

8. What price must cloth, which costs $2 per yard, be 
marked so that a profit of 20% will be made when the cloth is 
sold at 20% less than the marked price? 

REVIEW FE ACTIONS. 
9G9. Slate Exeroises. 

Note. — Do not use too many figures. 

1. Add|, %>, f 

2. Divide each of the following fractions by 6 : 

7 » TS' If' TU'S' 

3. Reduce J of -j^ of -^^ of 2^ to a simple fraction. 

4. 38f-21H. 

5. What fraction of £1 I85. 9c?. is 5s. 6d.? 

6. Multiply 24| by I of f 

7. What is the greatest common divisor of 657 and 1,168? 
The least common multiple of 12, 16, 20, 30? 

8. What must be taken from 8^ to leave 3^? 

9. Reduce |4| and f^ to their lowest terms. 

10. Which is the greatest and which is the least, of ^, | of |, 
aud2iof-jiV? 
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11. What must be added to 3^ to make 5|^? 

12. Add f of a week, f of an hour, ^ of a minute. 

13. How much is 9 times each of the following fractions? 

"k' TT' 2T» «T • 

14. 30^-^ I of 7. 

15. Jj + lof^V + fofl. 

16. What part of a ten-acre field is 4 A. 100 sq. rods? 

17. What is the least number that will contain each of the 
numbers 6, 15, 18, and 20 ? 

18. What must be multiplied by 4 J to produce 16J? 

19. What is the value of 2l±l? 

20. What quantity must be divided by 4f to produce 8f ? 

21. Find the value of ^~^i . 

22. How much is i^^^ of 3 da. 15 hr. 32 min. ? 

23. Reduce -^ mile to rods. 

24. Add f , ^, 5J-. Subtract 4^ from the sum. 

25. Multiply I of 5^^ by 7 J. Divide the result by If. 

MEASUREMENTS. 

970. Slate Problems. 

1. A tank 18 ft. long, 15 ft. wide, requires 63 sq. yd. of 
lead to line its sides and bottom. How many feet deep is it? 

(Make diagram.) 

2. A farmer has a 3-acre field in the form of a right-angled 
triangle. If one perpendicular side measures 242 yards, what is 
the length of the other? 



i 
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3. One parallel side of a field in the shape of a trapezoid 
measures 150 yd., the other measures 200 yd. How many 
square yards in the field, the perpendicular distance between the 
sides being 50 yards? (Make diagram.) 

4. The shorter parallel side of a trapezoid is x yards, the 
other is 100 yd., the perpendicular is 60 yd. Find the area in 
square yards. 

How long is the shorter parallel side when the area is 5,400 
sq. yd. ? 

5. One parallel side of a trapezoid is 80 yd., the other is 
120 yd., the perpendicular is x yd. Find the area in square 
yards. 

How long is the perpendicular when the area is 4,000 sq. yd.? 

6. One parallel side of a trapezoid is x yd., the other is 
a? + 40 yd., the perpendicular is 60 yd. Find the area. 

Find the length of the parallel sides when the area is 6,000 
sq. yd. 

7. The sum of the parallel sides of a trapezoid is 200 yards, 
the perpendicular is 100 yards. How many square yards in the 
area? 

8. How many flagstones 5^ ft. long, 3 ft. wide, will be needed 
to lay a sidewalk 1 mile long, 6 ft. wide ? 

9. What would it cost, at 10^ a square yard, to paint the 
walls of a room 16 ft. 6 in. long, 14 ft. 9 in. wide, 13 ft. 4 in. 
high? 

10. A room 20 ft. long and 17 ft. 6 in. wide will require how 
many yards of carpet 2 ft. 6 in. wide to cover it, making no 
allowance for waste ? 

11. Find the weight of a plank 15 ft. 9 in. long, 10 in. wide, 
and 2 in. thick, at 41| lb. per cu. ft. 

12. Find the entire surface of a block of marble 3|- ft. long, 
2^ ft. wide, and 1^ ft. thick. (Draw " development.") 
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13. The area of a floor is 135^ sq. ft., and its length is 12 ft. 

8 in. What is its width ? 

14. How many bushels will a bin contain, its dimensions 
being 10 ft. 8 in. X 12 ft. 8 in. X 8 ft. 9 in. ? (Cancel.) 

15. Find the capacity in gallons of a tank 6 ft. 5 in., by 3 ft. 

9 in., by 4 ft. 6 in. 

16. A farmer wishes to construct a post and rail fence around 
a square field containing 40 acres. He pays 15^ each for the 
posts, which are placed ^ rod apart. The rails cost 10^ each. 
If the fence is 5 rails high, how much will the material cost? 

17. A farm 1 mile square is divided into square fields each 
containing 40 acres. Make a diagram of the farm, and say how 
many miles of fence will be needed to enclose all the fields. 

(640 A. = 1 sq. mi.) 

18. How many cords of wood in a pile 164 ft. long, 16 ft. 
wide, 30 ft. high? 

19. A cubic foot of water weighs 1,000 oz. "What will be the 
weight of a gallon of water? (Give answer in pounds and 
fraction.) 

20. Find the weight of a quart of mercury, considering mer- 
cury 13 times as heavy as water. 

21. A plot of ground 320 ft. long, 210 ft. wide, is enclosed by 
a tight board fence 6 ft. high. How many square yards in the 
surface of the fence ? 



Sidewalk 

22. Find the number of square yards 
in a sidewalk, six feet wide, on the out- 
side of the above plot. 

The inner rectangle measures 320 x 210 ft. 
What are the dimensions of the outer rectangle? 
Find the difference between the area of the outer rectangle and that of the 
inner one. 
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23. Find the area of a gravel walk, 6 ft. wide, just inside a 
fence surrounding a plot 320 ft. long, 210 ft. wide. 

Make a diagram. Find difference of areas, as above. 

CAUSE AND EFFECT. 

971. Oral Problems. 

1. If 4 books cost $ 1.25, wliat will a dozen cost? 

2. If 3 lb. sugar cost 13^^, what will be the cost of 60 lb.? 

3. If 48 lb. tea cost $20, what will 12 lb. cost? 

4. Bought 17 yards of cloth for $30. How many yards 
could I have bought for $90? 

6. If 36 men do a piece of work in 105 days, how long will 
it take 72 men to do it? 

6. If 7 railway trucks weigh 14 tons, how much would 29 
trucks weigh ? 

7. How long will it take 8 horses to plow a field, if 3 horses 
can do it in 8 days? 

8. What is the height of a steeple that casts a shadow of 
300 ft., if an 8 ft. pole casts a shadow of 12 ft. ? 

9. If 18 men mow 90 acres of grass in 5 days, how many 
acres will 36 men mow in 5 days? In 10 days? 

10. If 60 yd. carpet f yd. wide will cover a floor, how many 
yards f yd. wide will be required? 

972. Slate Problems. 

1. A piece of cloth, measured with a yard measure that is 1 
inch too short, appears to be 25 yd. long. What is its true 
length ? 

2. Exchanged 40 yd. muslin, worth 10^^ per yd., for 15 yd. 
linen. What is the value of the linen per yd. ? 
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3. If 3 men or 6 women can do a piece of work in 56 days, 
in what time will 1 man and 2 women working together do it ? 

4. If 5 men can do as much in a day as 8 boys, how long will 
it take 32 boys to finish a piece of work which 15 men can do in 
12 days? 

5. If $100 gain $4 in 1 year, what will $350 gain in 3^ 
years ? 

6. If 48 horses in 10 days consume 180 bu. oats, how many 
bushels will 32 horses consume in 10 days? In 12 days? In 15 
days? 

7. If 5, men mow 45 acres of grass in 6 days, in how many 
days will 12 men mow 90 acres? 

973. If 5 men mow 45 acres in 6 days, 

1 man will mow 45 acres in 6 x 5 days. 

1 man will mow 1 acre in —^ — days. 

45 ^ 

6x5 
12 men will mow 1 acre in — - — days. 

45 X 12 ^ 

6 X 5 X 90 
12 men will mow 90 acres in —^ — - — days. 

45 X 12 ^ 
Canceling, L><1><M^ 5. Ans. 5 days. 

974. In practice, the work is somewhat shortened. Since the number of 
days is required, we write the given number of days last, with a line 

underneath. 

5 men mow 45 acres \ $,^y' » -.^ 

- 1(6 X 5 X 90 

1 man mows 1 acre > — rz rr — 

10 on I 45 X 12 

12 men mow 90 acres J 

If 5 men do the work in a certain time, 1 man will require 5 times as 
many days. We place 5 in the numerator (as a multiplier). To cut 1 acre, 
he will take ^ of the time required to cut 45 acres. Place 45 in the 
denominator (as a divisor). 

-12 men will take ^ of the time 1 man requires. Place 12 in the de- 
nominator. To cut 90 acres will require 90 times as long. Place 90 in 
the numerator. 
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8. If 12 horses eat 60 bushels of oats in 6 days, how many 
bushels will 24 horses eat in 3 days? 

Make bushels the last term. 

12 horses in 6 days eat ^ ^^ 
1 horse in 1 day eats > 60 
24 horses in 3 days eat ) 

975. This example can be solved more easily. 6 days' food for 12 
horses will supply how many horses for 1 day 7 3 days' food for 24 horses 
will supply how many horses for 1 day ? 

9. If 24 men use 240 lb. of beef in 2 weeks, how many 
pounds will 18 men use in 8 weeks ? • 

24 men in 2 weeks use 240 lb. 

10. If 6 printers can print 1,656 sheets in 9 days, how many 
sheets will 15 printers print in 10 days? 

11. How much will it cost to feed 520 sheep for 86 days, if it 
costs $128 to feed 160 sheep 48 days? 

12. In what time will 8 masons build a wall 84 ft. long, 
working 10 hours a day, if 12 masons build a wall 96 ft. long in 
8 days, working 8 hours a day ? 

13. How much money must I lend for 1 year and 3 months, 
when the rate of interest is 5 per cent, in return for $60 lent me 
for 9 months, which I borrowed at 4 per cent ? 

14. If 27 men build 54 rods of wall in 6 days, how many 
rods will 32 men build in 9 days ? 

15. If 50 men can do a piece of work in 90 days, working 8 
hours a day, in how many days will 72 men do it, working 10 
hours a day ? 

16. If $350 earns $42 interest in 3 years, how much will 
$225 earn in 5 years? 

17. If a wall 34 feet high could be built by 68 men in 15 days, 
how many men could build a wall 32 feet high in 8 days? 
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18. If a ship's crew of 500 men have provisions to serve for 
48 days, at the rate of 27 ounces a day for each man, how many 
men will the same provisions serve for 60 days, allowing each 
man 30 ounces a day ? 

19. How many hours a day must 9 men work so that they 
may do as much in 16 days as 12 men can do in 15 days of 8 
hours each ? 

20. If 30^ is paid for 6 lb. 14 oz. of bread, when wheat is 
$1.14 per bu., what should be paid for 23 lb. 12 oz., when wheat 
is $ 1.32 per bu. ? • 

Note. — Reduce weights to ounces, or to pounds and fractions. 

21. If 3 men can do as much work as 7 boys, how long will 
it take 28 boys to do as much work as 16 men can do in 24 days? 

22. A crew of 16 men have provisions for 36 days, allowing 
20 ounces to each man per day. After sailing 10 days they pick 
up 10 shipwrecked sailors. How long will the provisions then 
last at the daily rate of 16 ounces per man ? 

PARTNERSHIP. 

977. Slate Problems. 

1. B and C gain by trade $182. What is the gain of each, 

B having put in $300, and C $400? 

The gain of $ 700 is $ 182. What should f 300 gain ? What should $ 400 
gain? 

2. A, B, and invest $720, $340, and $960, respectively. 
The profits are $101. "What is each one's share? 

How many dollars of capital produce $101 profits? 

3. Two men hire a pasture for $45. One puts in 15 cows, 
the other puts in 12 cows. What should each pay ? 

4. A and B hire a boat for 50 days, paying $30. A uses it 
27 days, B uses it 23 days. How much should each pay? 

5. Our standard gold coin consists of 900 parts gold, 90 
parts silver, 10 parts copper. What is the quantity of each 
metal in 50 pounds of coin ? 
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6. Gunpowder is composed of 15 parts of saltpeter, 2 of 
sulphur, and 3 of charcoal, mixed together. How many pounds 
of each are there in 72 pounds of powder? 

7. Three farmers hired a threshing-machine for $54. A 
used it to thresh his crop of 900 bu., B to thresh his crop of 828 
bu. ; C, 672 bu. How much should each pay? 

8. A, B, and C rented a warehouse. A stored in it 2,400 
bales cotton ; B, 1,500; C, 1,100. A fire destroyed 1,800 bales. 
How much of the loss should each sustain? 

9. X and Y rent a field for $32. X puts in 8 horses for 
6 months, and Y 10 horses for 8 months. How many dollars 
should each pay ? 

8 horses for 6 months = how many for one month ? 
10 horses for 8 months = how many for one month ? 

10. M and N entered into partnership. M puts $200 into 
the business for 5 months, and N, $300 for 4 months. They 
gained $132. Find the share of each. 



BE VIEW DECIMALS. 

978. Slate Exercises. 

1. Express as decimals ^^, i^^^ , and ^^. 

2. .395 + 86.7 + 209.0043 + .81 + 3.075 + 27. 

3. Divide 34,020.072 by 5.309. 
670 ^ .005 = ? 

4. Multiply 80.037 by 10. 

Seventy-three one hundred-thousandths by one hundred. 
.2054 X 1,000 - ? 

6'. Subtract 48.8067 from 53.07. 
.0539 X 26.08 = ? 
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6. The smaller of two numbers is 8.5307, and their sum is 
25.07. Find the larger number. 

7. Express .39, 6.175, .00036, and 74.0005 as common frac- 
tions (or mixed numbers). 

8. Divide .826 by 100 ; 543.71 by 10,000; and fifty-nine ten- 
thousandths by one thousand. 

9. Find the difference between 9.84 and 38.005, and the con- 
tinued product of 83.09, .734, and 5.007. 

10. Keduce 6 shillings 9 pence to the decimal of a pound 
sterling. 

11. Express as decimals seven hundredths, forty-three ten- 
thousandths, and ninety-one millionths. 

12. Change -^^ 8^^^, 3^^, and ^i^, into decimals. Find their 
sum. 

13. Express .42796 as a common fraction, and the sum of -j^, 
y^, and ^^^Jq as a decimal. 

14. 3.009 X .07 X .0907. 

15. Divide .0075 by .15, and .00044408 by .0112. 

16. Divisor, 403.6 ; quotient, 2.709. Dividend? 

17. What is the value of '^^^^^ i^^^ ? 

.00007 

18. Change 69 rods to the decimal of a mile. 

19. Change .4285 month (30 days) to days, hours, etc. 

20. How many meters, each 39.37 inches, in 3 miles 220 rods? 

21. Change .1875 bu. to quarts. 

22. What decimal of a pound is 13 oz. ? 

23. Reduce 4 ft. 1^ in. to the decimal of a rod. 

24. How many links of 7.92 in. each in a 4-rod chain? 

25. A chain is 66 ft. What decimal of an acre is 1 sq. chain? 
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APPRO XIMA TI0N8. 

981. Give approximate answers at sight (Art. 890) : 

1. 487-1 is what per cent of 960? 

2. If 17 bu. 37 lb. of corn cost $8.75, what will 52 bu. cost? 

3. About how many cords of wood in a pile 25 ft. long, 4 ft. 
wide, 5 ft. high ? 

4. How many bushels {\\ cu. ft.) can be placed in a bin 6 ft. 
long, 5 ft. wide, 4 ft. high ? 

5. How many acres in a field 50 rods long, 30 rods wide? 

6. About how many yards are there in the side of a square 
field containing 1 acre (4,840 sq. yd.) ? 

7. At 7^ gal. to cu. ft., about how many gallons will a tank 
hold 6 ft. long, 4 ft. wide, 3 ft. high ? 

8. 64.3-^.0987=? 

9. About how many dollars are equal to £199 17s. 6c?.? 
10. A mark = 23.8^. How many marks in $100? 

BONDS AND STOCKS. 

982. Slate Problems. 

1. The people of a certain town wish to build a street rail- 
road. A company is formed. Five hundred shares of stock, of 
the par value of $100 each, are sold. 

At the end of 6 months it is found that the profits are $2,000. 
How much should the owner of 10 shares receive? 

2. Profits thus distributed are termed dividends. What % 
semi-annual dividend is declared on the stock of the above rail- 
road ? To what per cent interest per year is it equal ? 

3. Mr. H. has $4,500 in the savings bank, on which he 
receives a low rate of interest. Hearing of the success of the 
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new road, he gives that amount for 30 shares of the stock. 
What price does he pay per share ? What per cent of the par 
value ? 

4. If the semi-annual dividend is again 4%, how much more 
income does Mr. H. receive from the railroad stock than he would 
obtain from the savings bank in six months, interest 4 per cent 
per annum? 

5. What per cent, for six months, does the stock pay on his 
investment of $ 4,500 ? What % per year ? 

6. If he sells the stock (30 shares) at 164^ (per cent), how 
much more does he receive for it than it cost him ? 

7. Which investment will pay better, one in a gas company 
paying 6 per cent dividends annually, their stock selling at 150, 
the other in a bank paying 7 per cent dividends annually, stock 
selling at 175? 

8. What annual dividend should be declared on railroad 
stock bought at 125, so that the buyer will receive 4% per 
annum on his investment? What semi-annual dividend? 

9. What will be the cost of 17 shares of canal stock, par 
value $50, at 98 J, and 143 shares gas stock, par value $10, at 
102|? 

10. If the above stock is purchased through a broker, what 
commission does the latter receive Q>t \% on the par value? 

11. A railroad company needing more money to extend its 
road, issues bonds, promising to pay the holder the face value in 
twenty years, with interest at 4%. 

If these bonds are sold at 95, what rate of interest on the money 
invested does the owner of a bond receive ? 

12. Government 4 per cent bonds sell for 116^. What per 
cent interest is received on the amount invested ? 

QpW Ib it ths^ these bonds bring higher prices than railroad bonds ? 
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13. Can you state a difference between stocks and bonds as to 
the rate of income received from each ? 

Bonds are redeemed at maturity. Ifow about stocks ? 
If a railroad prove unsuccessful, which claims are first met, those of the 
stockholders or those of the bondholders? 

14. Why is it necessary sometimes to employ a broker to pur- 
chase stocks or bonds ? What is his fee called ? 

16. Mention some other persons, not owners, through whom 
buyers regularly make purchases. 

16. What is the base in the following? 

(a) Insurance; (b) taxes; (c) brokerage; (d) commission; 
(e) interest; (/) discount; (g) stocks; (h) bonds. 

• 

17. At $24.50 per thousand, what will have to be paid in 
taxes by the owner of property assessed at $18,750? 

18. Mr. Cartwright owns a house and lot worth $36,000. 
The tax rate is 2\f/o, and his tax bill is $540. What is the 
assessed value of the property ? * What per cent of the actual 
value is the assessed value ? 

19. If the property in the last problem were assessed at its 
real value, what should be the rate to make Mr. Cartwright's 
tax bill the same ? 

20. For insuring his property, Mr. Cartwright pays a yearly 
premium of $135. If the rate is f%, for how much is his 
property insured? 

21. Reduce 1,674 feet to rods, etc. 

22. A man paid $8,575 for bank stock at 245. How many 
shares, par value $100, did he buy? If a quarterly dividend of 
2^% is declared, how much should he receive ? 

23. Reduce 7,481 inches to rods, etc. 

24. A woman deposited $100 in a savings bank Jan. 1, 1892^ 
On the first of July, interest at the rate of 4^ per annum was 
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calculated, and entered on the depositor's bank book. Jan. 1, 
1893, interest on the new principal was placed to the credit of the 
depositor. The same was done July 1, 1893. How much was 
there to the woman's credit at the date last mentioned? 

25. Reduce 3,793 feet to rods, etc. 
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Find the amount of $375, for 1 year, at 6%. Consider- 
ing this as a new principal, find the amount for a year, same 
rate. Find the amount of this last principal for 3 months. 

26. What is the amount of $375, for 2 years 3 months, at 
6%, compound interest? 

27. What is the amount of $375, for 2 years 3 months, at 6%, 
the interest compounded semi-annually ? 

Principal, $375. 

3% 11.25 6 months' interest. 
386.25 Amount 6 months. 
3% 11.5875 6 months' interest. 
Amount 1 year. 

3% 6 months' interest. 

Amount 1} years, 
etc., etc., etc. 

Find the "compound interest" on $375, for 2 years 3 months, 
at 6 per cent, compounded semi-annually. 

28. What is the amount of $ 100, at compound interest, for 3 
years, interest at 6%, compounded annually? 

29. Find the compound interest of $1,800, at 4%, for 2 years, 
interest compounded quarterly. 

$1,800.00 

1% 18.00 

1,818.00 

1% 18.18 

etc., etc., etc. 
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30. Find the difference between the simple interest of |100, 
for 2 yr. 3 mo., at 5%, and the compound interest for the 
same time, interest compounded semi-annually. 

f 100.00 
2i % =- A 2.50 Divide by 4, and put first quotient figure 

10:^.50 one place to the right. • 

2\% 2.5625 

105.0625 
2\% 2.6266 

$ 107.6891 (four places of decimals are sufficient.) 

984. Compound interest is allowed by savings banks. It is 
not collectible on notes or other debts. 

REVIEW. 

985. Oral Problems. 

1. A capitalist wishes to realize 5% on money invested in 
stock. What must be the annual dividend on stock costing 300, 
in order to produce this rate? 

2. What will be the taxes on property assessed at $25,000, 
the rate being $16 per $1,000? 

3. Find the compound interest on $1,000, for two years, at 
five per cent, interest compounded annually. 

4. What will be the net cost of an article marked $8, on 
which a discount of 50, 25, and 10% is allowed? 

6. Find the "list" price of an article sold for $10 after a 
discount of 50 and 50 per cent had been deducted. 

6. Paid 90^ for an article. The discount is 26 and 26 per 
cent. What is the list price? 

7. One boy can do a certain piece of work in 2 hours, a 
second boy requires 3 hours, a third needs 6 hours. How long 
will it take the three working together? 

8. Sold a cow for $60, losing 25%. What was the loss? 

9. Sold a cow for $60, gaining 25%. What was the gain? 
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10. Sold two horses at $240 apiece. On one I gained 20%, 
on the other I lost 20%. Did I gain or lose on both, and how 
much? 

Suggestion. — f 240 in the first case represents 120% of cost of horse. 
The gain is 20 %, which is J of selling price, or f 40. 
The loss in the other case is 20 %, which is what part of the selling price ? 
Do not find the cost. 

11. John has $60, James has $80. James has what per cent 
more money than John? John has what per cent less money 
than James? 

12. f is what per cent of ■^? ^ is what per cent of f ? 

13. Two men working together can finish a piece of work in 
8 days ; one can do it in 12 days. How long would the other 
take to do the work? 

14. How many yards of cloth at $3.75 per yard can be 
bought for $ 90 ? 
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d92. If I wish to pay a bill in a distant city, ought I to enclose the 
money in^a letter? Why? 

Can money be sent by express ? Can the telegraph be used in paying 
money at a distance ? 

What is a money-order ? 

Can I buy from the postal authorities a money-order payable in Europe ? 

What will be the cost of a money-order for $ 85, payable in San Francisco ? 

What is the largest money-order that can be purchased ? 

What is a check ? Can you tell why a draft rather than a check is used 
in paying a bill at a distance ? 

Pupils should be encouraged to look up answers to the fore- 
going. 
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Bills of exchange are either foreign or domestic. A domestic 
bill of exchange is called a draft, the term hiU of excharige being 
generally applied only to foreign bills. 

DOMESTIC EXCHANGE. 

993. Slate Problems. 

William F. Smith, of Memphis, Tenn., owes John M. Thomson, 
of New York, $3,475.86. He purchases from a Memphis banker, 
Joseph E. Washington, a sight draft for the above amount on the 
Chemical Bank of New York. The following is the form of the 
draft: 

? 3,475^. Memphis, Tens., Aug. 9, 1893. 

At sight, pay to the order of John M. Thomson Three 
Thousand Four Hundred Seventy-five and -f^ Dollars, value 
received, and charge to the account of 

To Chemical Bank, Joseph E. Washington. 

New York. 

1. What must William F. Smith pay for the above draft, the 
rate being $ 1.50 premium per $1,000? 

(A draft for f 1,000 costs f 1,001.50.) 

2. Find the cost of a Boston draft on New York for $1,875, 
at 12 ^ discount per $ 1,000. 

(A draft for f 1,000 costs f 999.88.) 

3. What will a St. Louis merchant have to pay for a draft 
on New York for $2,460.53, at 50^ premium per $1,000? 

4. If the rate of exchange is 50^ discount per $1,000, what 
is the face of the sight draft on Boston, that can be bought in 
New York for $1,000? 

6. When the premium is $1.25 per $1,000, Mr. Brown pays 
$1,634.04 for a draft on Louisville. What is the face of the 
draft? 
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6. At \<fo premium, find the cost of a sight draft for $ 1,843.60. 

f 1,843.60 
Jo^= 2.30 Add. 



7. At 75^ discount per $1,000, how much will cost a sight 
draft on Milwaukee for $946.75? 

? 946.75 
. f 50 per M. .473 
^^ \ 25 per M. .237 

8. Paid $632.18 for a sight draft on Milwaukee. What was 
the face of the draft, the discount being -^%? 

9. I sent a commission merchant $1,000 to buy grain. How 
much will he spend for grain, if his commission at 1^% is 
included in the amount sent? 

(Let X = amoant spent for grain. ? » commission.) 

10. A farmer ships produce to a commission merchant, which 
the latter sells for $339.66, charging 2 per cent commission. For 
the remainder of the money he buys groceries and dry-goods, 
charging 2 per cent commission on the amount spent. What is 
the cost of the goods purchased ? 

EEVIEW. 
994. Slate Problems. 

1. A joiner worked on Monday 9 hr. 45 min., on Tuesday 
and Wednesday 10 hr. 45 min. each day, on Thursday and Fri- 
day 10 hr. 15 min. each day, and on Saturday 6 hr. 45 min. 
What was the average length of his day's work ? 

2. A watch that loses 35 seconds in an hour was set right 
at noon on Monday. What time did it show at 6 p.m. the fol- 
lowing Thursday ? 

3. There are 5 boys whose heights are 4 ft. 9 in., 5 ft. 1 in., 
4 ft. 5 in., 3 ft. 11 in., and 4 ft. 4 in., respectively. What is 
their average height ? 
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4. A man had a plot of ground 20 yards long and 12 yardB 

wide, which he planted in cabbage. How many plants did he 

require, if the rows, which ran lengthwise, were 2 feet apart and 

2 feet from the fence surrounding the plot, and the plants in the 

rows 16 inches from each other and from the fence ? 

Get the correct number of rows, and the correct number of plants in a 
row. How many plants would have been needed if tbe rows ran crosswise? 

5. How long would it take a person to count a million silver 
dollars, at the rate of 100 a minute, and working 8 hours a day? 

6. The front wheel of a wagon is 13 ft, 4 in. in circumference. 
How many revolutions will it make in a journey of 14 miles? 
How many more revolutions will it make than the hind wheel, 
the circumference of the latter being 17 ft. 6 in.? 

7. The wheels of an engine being 16 ft. 8 in. in circumfer- 
ence, and the number of revolutions 150 per minute, how far 
does it go in an hour ? Give answer in miles and rods. 

995. Oircnlar Measure. 

60 seconds ('^) 1 minute O 
60 minutes 1 degree (°) 

360 degrees 1 circle. 

8. If the equatorial circumference of the earth is 26,000 
miles, how many miles apart are two places on the equator, the 
distance between them being 20° ? 

9. What is the length of a degree on a circle whose diameter 

is 18 feet? 

The circumference — diameter x 3.1416. 

10. The 60th parallel of latitude is a circle about one-half as 
long as the equator. How far due east of Christiania is St. 
Petersburg, both situated on this parallel, the former being 10° 
east of Greenwich, and the latter 30® east ? 

11. How many miles north of the equator is a place in lati- 
tude 40° 22' SO" ? Take 69J miles to a degree. 



EXCHANGE. 451 

12. Two places in latitude 45** are 22® 30' apart, measured on 
that parallel. Find the distance in miles, assuming the 45th 
parallel to be a circle .7071 times the length of the equator, and 
considering the length of the latter to be 25,000 miles. 

996. Time Drafts. 

^^^^^' New Oeleans. June 15, 1893. 

At three days' sight, pay to the order of John D. Hallock, 
Nine Hundred Eighty-seven ^^ Dollars, value received, and 
charge to account of 

To National Paek Bank, Fbank Phillips. 

New York. 

When Mr. Hallock receives the above, he presents it to the National 
Park Bank for acceptance. The proper bank official writes acxoss the face 
of the draft in red ink " Accepted," with the date, say " June 18, 1893," and 
Bigns his name. Three days thereafter, plus three days of grace, or June 24, 
the draft will he payable. 

9S7. Sight drafts are usually not allowed days of grace. Time drafcft 
are generally allowed three days of grace. (See Appendix.) 



The premium on the above draft at $1.50 per f 1,000 is calcu 
lated on the face of the draft, and amounts to $ 1.48. 



). Since it is not payable until six days after acceptance, the inter- 
est (or bank discount) for that time is deducted. 

Interest on ?987tVif for 6 days at 6% = $.99. 
Cost of draft = $987.65 + $ 1.48 - ? .99 = $988.14. 

N.B. Take 6% as the interest rate, unless a different rate be expressed. 

1000. Slate EzerdseB. 

« 

1. Wha+ will I have to pay for a 90-day8 draft on San Fran- 
cisco for $840, at $1.75 premium per $1,000? 

2. Face $400; 30 days' sight; discount 1%. Cost? 

3. Face $560; 60 days' sight; premium 50^ per $1,000. 
Find cost. 
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4. What will be the cost of a sight draft for $625.38 at 7^^ 
discount per $1,000? 

6. Find the cost of a GO-days draft for x dollars, premium 
25^ per $1,000. 

6. Find the cost of an rr-daj draft for $1,200, discount |%. 

7. Find the cost of a SO-days draft for $1,600, premium 
X dollars per $1,000. 

8. Paid $1,188.90 for a 60-days draft, at \% premium. 
What was the face of the draft? 

9. A time draft for $1,800 at $1 premium per $1,000, cost 
$1791.90. At how many days' sight was it drawn ? 

10. At what rate did I purchase a 90-days draft for $900, its 
cost being $884.70? 

LONGITUDE AND TIME. 

Note. — This topic should be taught in connection with the study of 
Mathematical Geography. The globe should be used to show the pupils 
that all places on the same meridian have the same time, that a difference 
in longitude of 15 degrees produces a difference in time of 1 hour, and that 
the more easterly of two places has the later time. 

1001. Oral Problems. 

1. The difference in time being 1 hour for each 15 degrees, 
find the difference in longitude between two cities differing in 
time 3^ hours. 

2. Two places differ in longitude 61 degrees. What is their 
difference in time ? 

3. London is 75® east of Philadelphia. When it is 1 o'clock 
at Philadelphia, what is the time at London ? 

4. When it is 2 p.m. at London, what is the time at Phila- 
delphia ? 
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5. When it is noon at a city 25 degrees west of Vienna, what 
is the time at the latter place ? 

6. How many degrees of longitude correspond to a time dif- 
ference of 3 hours 40 minutes ? 

7. What is the difference in longitude between Philadelphia, 
75** west longitude, and St. Petersburg, 30® east longitude ? 

8. When it is 3 p.m. at St. Petersburg, what is the time at 
Philadelphia? 

9. Washington is in 77° west longitude, and uses " standard 
time," that is, the time of 75° west longitude. What is the 
difference between the correct time at Washington and its clock 
time? 

10. A town in 84° west longitude uses standard time (of 90°). 
What is the correct.time when the clocks are striking 12, noon ? 

1002. Slate Problems. 

1. Find the difference in longitude between two places dif- 
fering in time 3 hr. 44 min. 

2. Two places differ in longitude 37° 18'. What is their 
difference in time ? 

3. Chicago is 87° 35' west of Greenwich. What is the dif- 
ference in time between the two places ? 

Is it earlier or later than noon at Chicago when it is noon at 
Greenwich ? Why ? 

What is the standard time at Chicago when it is 1 p.m. at 
Greenwich ? 

4. When a captain's observation of the sun shows that it is 
exactly noon, the ship's chronometer, keeping Greenwich time, 
reads 30 minutes past 2 p.m. How many degrees west of Green- 
wich is the vessel ? 

5. Find the difference in time between two places in longi- 
tude 74° 31' and 93° 14' west of Greenwich, respectively. 
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6. When it is noon at a place 11^ east of Greenwich, it is 
1.30 p.tf. at another place. Find the longitude of the latter place. 

7. A train ran from New York to San Francisco, 3,313.5 
miles, in 3 da. 12 hr. 17 min. How many miles per hour did it 
average ? 

8. If for $6 I can have 1,200 pounds carried 36 miles, how 
many pounds can I have carried 24 miles for the same money ? 

9. At 80^ per ounce, what is the value of 36 ingots of 
silver, each weighing 2 lb. 10 oz. 15 pwt. ? 

10. Find 30 per cent of 27 yards 8 inches. 

11. The solid contents of a block 12 feet 6 inches wide and 3 
feet 9 inches thick are 27 cubic yards 1 cubic foot 810 cubic 
inches. Required its length. 

12. A farmer sold 237 bushels 3 pecks of wheat, which was 48 

per cent of his crop. How many bushels, pecks, etc., did he 

have left? 

(48% is given ; you have to find what %? What part of 48% added to 
itself will give the required per cent? Do not find the whole crop.) 

13. How many spoons, each weighing 2 ounces 12 penny- 
weights, can be made from 4 pounds 4 ounces of silver ? 

14. A man travels due west, on the 46th parallel of latitude, 
34 miles per hour for 24 hours. How many degrees has he 
traveled, the length of a degree being 48.96 miles ? 

BE VIEW. 
1003. Oral Problems. 

1. A puts $ 600 into business ; B, $400 ; the profits are $500. 
What is the share of each ? 

2. Two boys hire a camera for 26 weeks, paying $5.20. 
How much should be paid by the boy that uses it 12 weeks? 

3. New Orleans is 90" west of Greenwich. When it is 2 p.m. 
at the latter place, what is the time at New Orleans ? 
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4. Find the discount, at 6%, on a note for $300, that has 48 
days to run. 

5. What will be the cost of 84 yards of muslin at 49^ a yard ? 

6. Two men hire a pasture for $84. One puts in twice as 
many head of cattle as the other. What should each pay ? 

BILLS OF EXCHANGE. 

Exchange for £ 180 17s. M, New York, Dec. 14, 1895. 

Sixty days after sight of this First of Exchange (Second 
unpaid), pay to the order of John W. Moran & Bro., One Hun- 
dred Eighty pounds sterling, seventeen shillings, six pence, 

Value received, and charge the same to account of 

To James Lennon & Co., -j 

London. V Petee Comerford <fe Son. 

No. 39. J 

1005. Slate Exercises. 
1. Find the cost of the above bill at $4.87 per £. 

£200 = 1974.00 
20 = 



£180«$ 
108.= 2.435 £J 

2«. 6rf. = 



2. What would be the cost of a cable transfer of £251 lis. 

9rf., at$4.88iper£? 

£260 = 11,221.26 J of £1.000 
1=- 

108.= 
l8. = 

6rf.= 

38.= 

The newspapers give quotations of foreign exchange for sight and 60-day 
bills, also for cable transfers. 
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1006. The New Tork qaotetions for French exchange give the number 

of francs for |1. 

Paris cable transfers 5.16^ @ 5.15f . 

Paris bankers* 60 days 5.18| @ 5.18f 

Paris bankers' sight 6.16} @ 5.16^. 

1007. The quotations for German exchange give the value in U. 8. 
money of 4 Reichmarks (or marks). 

Reichmarks (4) 60 days 95| @ 95}. 
Reichmarks (4) sight 95| @ 95}. 

3. Find the cost of a sight bill on Paris for 1,000 francs, at 
5.16^ francs for $1. 

4. Find the cost of a GO-days bill of exchange on Berlin for 
1,874.35 marks, at 95^^ for 4 marks. 

6. What will be the face in marks of a sight bill of exchange 
on Berlin that can be bought for $1,000, at 9&}^ for 4 marks? 

6. A New York merchant pays $1,637.50 for a 60-days bill 
on Paris. What is the face of the bill, the rate of exchange 
being 5.18}- francs for $1 ? 

7. At $4.88 per £, what will be the face of the sight bill on 
London that can be bought for $1,500? 

18750 £307 78., etc. 

Wg^^ 18760 61 )18750 

^.^ 61 450 

^^ £23 remainder 

20^ 

4608., new dividend. 

8. Bought goods in London amounting to £437 5^. lOd. less 
4%. How much will I have to pay in Boston for a sight bill of 
exchange at $4.88^, to settle the account? 

9. What will be the cost in Chicago for a 60-day bill on Paris, 
that will pay for the following articles? Rate, 1 franc = 19^^. 

18 pieces silk, 44 meters each, at 25 francs per meter, less 7^%. 
3 pieces of cloth, 50 meters each, at 20 francs per meter, less b^o 
Packing charges, 60.50 francs. 
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10. I wish to send a sight bill of exchange on Berlin in pay- 
ment of the following invoice : 

4 cases musical instruments amounting to 8,598.60 marks, less 
10, 5, and 2J%. 

Freight to Hamburg, 165 kilos, at 4.80 marks per kilo. 

At 95^^ for 4 marks, what will be the cost of the bill of 
exchange ? 



CHAPTER XIIL 

FABTIAL FATMEHT8. — SATIO AlH) FBOFOBTIOH. — 8QUABE 

BOOT SUBFAOEB AHD VOLUMES. 

PARTIAL PAYMENTS. 
lOOa U.S. Bnle. 

Louisville, Ky., Jan. 5, 1889. 
On demand, I promise to pay to the order of Owen McGee 
Three Hundred Dollars, value received, with interest at 7 per 
cent. 

|30C4«\^. J. Randolph Page. 

Endorsements: May 20, 1889, $100; Oct. 30, 1889, $100; 
March 6, 1890, $50. 

How much was due Jan. 5, 1891 ? 

Find amount of 1 300 Jan. 5, 1889, to first payment May 20, 1889, 4 mo. 

15 da. (by compound subtraction). f 307.88 

Deduct first payment, 100.00 

Balance May 20, 1889, 1 207.88 

Interest on 1 207.88 to Oct. 30, 5 mo. 10 da., 6.47 

Amount, 1 214.35 

Less second payment, 100.00 

Balance Oct. 30, 1889, $114.35 

Interest on 1 114.35 Oct. 30 to March 6, 4 mo. 6 da., 2.80 

Amount, f 117.15 

Less third payment, 50.00 

Balance March 6, 1890, . $67.15 

Interest on $67.15 March 6 to Jan. 5, 9 mo. 29 da., 3 .90 

Due Jan. 6, 1891, $71^05 

458 
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1009. Slate Ezeroises. 

Note. — Find time by compound subtraction. 

1. How much is due June 3, 1896, on a demand note for 
$1,200, with interest at 6%, dated June 3, 1893, bearing en- 
dorsements of payment of $500, Sept. 18, 1894; $600, Jan. 3 
1895? 

2. A demand note for $600, bearing interest at 6%, was 
given Feb. 18, 1892. A payment of $250 was made May 28, 
1893 ; one of $ 150 was made Oct. 8, 1893. How much is due 
Jan. 23, 1895? 

3. Note for $2,000; interest, 7%; dated April 15, 1891. 
Endorsements : $50, Sept. 20, 1891 ; $100, May 26, 1892; $1,000, 
June 20, 1893. How much is due Dec. 27, 1894 ? 

1010. Face of note, $2,000.00 
Interest from April 15 to Sept. 20, 1891, 5 mo. 6 da., 60.27 
Amount due Sept. 20, 1891, $2,060.27 
If the $50 payment were deducted, and interest computed on 

the balance, $2,010.27, the maker would be charged interest on 
$10.27 more than the face of the note, and this the law does not 
allow. Interest is taken on $2,000 until next payment, May 
26, 1892, 8 mo. 6 da., 95.66 

Amount due May 26, 1892, $2,155.93 

As the two payments are not large enough to meet the interest 
now due, the interest is again calculated on the original $2,000 
from May 26, 1892, to June 20, 1893, 1 yr. 24 da., 149.33 

Amount, $2,305.26 

Less $50 + $ 100 + $ 1,000 (three payments), 1.150.00 

Balance due June 20, 1893, $1,155.26 

Interest on $ 1,155.26 to Dec. 27, 1894, 1 yr. 6 mo. 7 da., 122.87 

Due Dec. 27. 1894, $1,278.13 

1011. By the United States rule for partial payments, the 
amount of the principal is found to the time when the payment, or 
the sum of two or more payments, equals or exceeds the interest. 

From this amount deduct the payment or sum of payments. 
Use the balance then due as a new principal, and proceed as 
before. 
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4. Albany. N.Y., March 5, 1893. 

One year after date, I promise to pay John Harrigan, or 
order, Nine Hundred Dollars, value received, with interest at six 
per cent. 

? 900^ Andbew T. Sullivan. 

Endorsed as follows: June 5, 1893, $10; Sept. 5, 1893, $50; 
Jan. 5, 1894, $ 120. 

What was due March 8, 1894 ? 

1013 In the United States coarts, and in those of some of the states, 
interest for a portion of a year is taken by days, upon the basis of 365 days 
to the year. 

To make the work easier for the pupils, however, the year of 360 days 
should be used in the examples given, and the time between dates should 
be found by compound subtraction. 

PRESENT WORTH AND TRUE DISCOUNT. 

1016. Problems are frequently met with in books, in which the " pres- 
ent worth " is asked of a sum of money payable at a future date. 

1017. 1. What is the present worth of $ 150 payable in 1 
year 6 months, interest 6% ? 

By this is meant what sum at 6 % interest will amount to $ 150 in 1 year 
6 months? Or, 

Given the amount (| 150), rate 6%, time 1 yr. 6 mo., to find principal. 

« + (aJXT*TXlJ) = 150. 

101& By "true discount" is meant the difference between the sum 
payable at a future time and its *' present worth." 

2. What is the " true discount " of $ 150, payable in 1 year 
6 months, interest 6% ? I 

The amount f 150, rate 6%, time 1 yr. 6 mo., are given. Find the 

interest. 

Let X = principal 

Amount = x + (x X tJt X li) = 150 

Interest = amount — x 



i 
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SURFACES AND VOLUMES. 

lOaC Slate Fioblemfl. 

1. If a piece of cloth is 20 yards long and f yd. broad, how 
broad is another piece of cloth 12 yards long that contains as 
many square yards as the former ? 

2. An iron beam 16 fb. long, 2^ ft. broad, and 8 in. thick, 
weighs 1,280 lb. What is the length of a similar beam whose 
breadth is 3J ft., thickness 7^ in., and weight 2,028 lb. ? 

3. What will it cost to carpet a room 22J^ ft. long by 15f ft. 
wide with carpet 2J ft. wide, costing $1.50 per yd. ? 

4. What is the length of a box &| ft. wide and 7^ fb. high, 
that will exactly contain 12 boxes 4^ ft. long, ^ ft. wide, and 
2^ ft. deep ? . 

5. What is the value, at $120 per acre, of a square field 
whose side is 35.25 chains ? 

10 sq. chains » 1 acre. 

6. What is the area in square feet of a triangle whose base 
is 18 ft. 4 in., and whose altitude is 11 ft. 10 in. ? 

7. What is the area of a circle whose diameter is 7.5 feet, 
the area of the circle being .7854 times the area of the square 
that will just enclose it ? 

8. Find the capacity, in bushels, of a bin 22 ft. long, 14 ft. 
wide, 12 ft. high? 

9. How many gallons will a tank hold, its dimensions being 
4 ft. 1 in. by 3 ft. 8 in. by 2 ft. 3 in. ? 

10. How many square yards are there in the walls and the 
ceiling of a room 21 ft. long, 18 ft. wide, 12 ft. high ? Make a 
diagram. 

11. A tank 5J- ft. by 6 ft. by 7 ft. can be emptied by two 
pipes, one of which discharges 9 gallons per minute and the 
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other 7 gallons per minute. How long will it take each to 
empty the tank? How long will it take both together? 

12. A parlor is 18 feet long, 15 feet wide. Make a diagram 
showing how carpet 27 inches wide can be laid without cutting 
the carpet lengthwise. Which would be the better way to lay 
carpet 30 inches wide in the above room ? 

13. Calculate the number of running yards of carpet 80 in. 
wide needed for the floor of the above room, including 4^ yards 
wasted in matching the pattern. 

Find the cost of carpeting the room at 95 cents per running 
yard for carpet, 5 cents per square yard for lining, and 10 cents 
per running yard for sewing and laying. 

14. A rug 18 feet long, 15 feet wide, is placed in the centre 
of the floor of a room 21 feet long, 18 feet wide. What is the 
width of the strijf left uncovered? Find the area of the uncov- 
ered space ? 

16. A room is 18 feet wide, 24 feet long, 9 feet high. There 
are two doors 4 feet wide, 7-J- feet high ; two windows 4 feet wide, 
6 feet high ; and a flre-place 5 feet square. How many square 
feet of plastering will there be on the walls and ceiling, deduct- 
ing for a baseboard 12 inches wide ? How many running feet of 
baseboard will be needed ? 

Draw *' development " of the above room, showing the four 
walls and the ceiling, and locating the doors, the windows, and 
the baseboard. 

Do not use baseboard where it is not required. 

16. At the rate of $1,400 for a pile of lumber 25 ft. long, 20 
ft. wide, 10 ft. high, what is the value of a pile 50 ft. long, 40 
ft. wide, 20 ft. high ? 

17. If it costs $ 14 to paint the walls and the ceiling of a room 
25 ft. long, 20 ft. wide, and 10 ft. high, what will it cost to paint 
the walls aud the ceiling of a room 50 ft. long, 40 ft. wide^ and 
20 ft. high ? 
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SQUARE ROOT. 

1029. Squaring a number is multiplying the number by itself. 
The square of 8 = 8 X 8 = 64. 

1030. The square of a number is indicated by writing a small 
2 a little to the right of the upper part of the number. 

5' = 25, 12' = 144. 

What is the square of 4? Of6? Of 7? Of9? Of 10? Of 11? 

2» = ? 3* = ? 

Square 13. 15. 21. 16. 19. 14' = ? 17V- ? 24* = ? 33*=? 

1031. The square of 25 = (20 + 5) X (20 + 5). 

20 +5 

20+5 
Multiplying by 20 20* + 20 x 5 
Multiplying by 5 ' 20x5 -i- 5« 

202 + 2(20 X 6) + 5» = 400 + 200 + 25 - 625. 

1032. The square of the sum of two numbers is equal to the 
square of the first + twice the product of the first by the second 
+ the square of the second. 

13' =• (10 + 3)« = 10'+2(10x3)+3«=? 

18» = (10 + 8)' = 100 +160 + 64 = ? 

27' = (20+ 7)« = 400 +280 + 49 =? 

1033. Oral ExeroiBes. 
Square : 

1. 14 4. 22 7. 51 10. 32 13. 24 

2. 15 6. 31 8. 61 11. 42 14. 33 

3. 21 6. 41 9. 23 12. 52 16. 43 

1034. The square root of 4 is 2; of 9 is 3; of 16 is 4; of 25 
is 5. 

103& Give the square root of 36. Of 64. Of 81. Of 121. 
Of 49. Of 100. Of 144. 
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1036. The sign of sqaare root is -y/. 

V8i = 9. Vm = ? V25=? Vi9=? 

1037. Find the square root of 169. 

I0>-100. 20* -400. The square root is between 10 and 20; it is, 
therefore, 10 + a second number. 

169 - 10» + 2(10 X second) + second*. 
169 - 100 + 20 X second + second '. 
20 X second + second' = 69. 
From this it appears that the second number is 3, since 

20x3 + 3«-69. 

1038. It may be shown in this way : 

10 (first number) 
169 
10* = 100 
Trial divisor — twice 10 20) 69(3 second number) 

60 
9 
3«- 9 
Am. 10 + 3 =. 13. 

1039. Find the sqaare root of 2,116. 

40 (first number) 

2,116 

40* 1.600 

40 X 2 - 80. trial divisor ) 516(6 second number) 

480 

36-6» 
Am. 46. 

1040. Instead of multiplying the trial divisor by the second Domber, 

and then ascertaining whether the remainder is the square of the second 

number, the second number is added to the trial divisor and this sum is mol- 

tiplied by the second number. 

40 (first number) 

2,116 

1.600 

(2 X 40) + 6 = 86) 516(6 second number) 

516 

Ant. .46. 
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X041. In practice, the work is shortened by omitting the ciphers. 

First, point off in periods of two figures, commenc- a a a 

ing at the right. Find the greatest square in the first -Ans. 

period, and place the root in the quotient. Subtract Jl lo 

the square from the first period. Bring down the next 16 

period. Multiply the first quotient figure by 2, and 86) 616 
use it as a trial divisor. Place the second figure in 5]^g 

the quotient. Affix it also to the trial divisor. Mul- 
tiply the two figures in the trial divisor by the second quotient figure. 

1042. Slate Exercises. 
Extract the square root : 



1. 


196 


6. 


1,296 


11. 


2,809 


16. 


5,625 


2. 


256 


7. 


1.225 


12. 


2,916 


17. 


6,889 


3. 


324 


8. 


1,764 


13. 


3,721 


18. 


7,056 


4. 


576 


9. 


1,936 


14. 


3,969 


19. 


8,281 


6. 


676 


10. 


2,601 


15. 


5,184 


20. 


9,025 








REVIEW. 









1043. Slate Exercises. 
Divide (Arts. 385, 616) : 

1. 4,270,978,096 -^- 564,347 6. 2,171,008,895 -t- 721,985 

2. 4,375,621,423^856,789 7. 86,409,429,120-^-376,008 

3. 4,518,821,072-*- 752,134 8. 57,681,954,968-^768,437 

4. 3,817,832,184-5-607,432 9. 40,333,410,989-?- 568,709 
6. 3,462,706,614-*- 567,843 10. 53,531,676,960 h- 678,432 

Write answers (Art. 385) : 

1^ 450,000 4^ 700.000 ^ 901.020 

86,432 ' 59,084 * 98,642 

2. 500,000 5^ 683.427 3 385,093 

72,356 ' 67,805 ' 76,057 

3 583.217 3 701.380 9 673,217 

64,587 ' 58,437 ' 86,607 



4G6 
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lOM. An LiToioe (English). 

Invoice of 3 bales Linen Goods forwarded by rail to Glasgow, 
for shipment thence per S.S. Anchoria to New York, to order, 
and for account and risk of Messrs. Robinson & Co. 



[rJCo. 



#2 
#4 



30 pc8. Bord. Crash 
30 " *• 
60 •• Checked G. C. 
60 •• •• *' 

Less 2\% disci. 



yd. 










1500 


1| d. 


£11 


14 


4i 


1500 


2 " 








3000 


1} " 








2889 


2f J •• 








£ 








£ 







1. Find the duty in U. S. money at 50% Ad valorem. 

£» 14.8665. 

2. What is the cost in English money of crockery amounting 
to £166 13s. id. less a discount of 5 and b% ? 



BATIO. 

1045. Ratio is the relation which one number has to another 
of the same kind. 

1046. The first term of the ratio is called the antecedent ; the 
second, the consequent. 

The ratio of 8 to 6, $9 to $18. 15 cows to 30 cows may be 
expressed f , -j^, -J^. They are each equal to \, 

1047. Oral Exeroises. 

Express the ratio in lowest terms : 



1. 175 to 700 

2. $19 to $95 

3. $36.50 to $18.25 



4. 3 quarts to 4 gallons 

Note. — The denominations muflt 
be the same. 

3 quarts to 16 qnarti ■- ^ 



RATIO. 
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5. 6 pecks to 5 bushels 8. 1 gallon to 500 cu. in. 

6. 20 mills to 1 dollar 9. 1 mark (23.8^) to 1 franc (19.3^) 

7. 7 tenths to 3 fifths 10. 1 shilling (24.33^) to 1 dollar 



1. ^=-^ 



104a Sight Exercises. 

16 64 

18 
37 

15 
13 



2. ^=^ 



3^ 

? 



6. ^ = 






3. f?=T^ 



? 
6"5 



4. 



6. 



lpk._^ $? 
3 bu. $24 

3qt. ^30^ 
1 gal. ?^ 



9. 



17 _ 
21 


.51 

? 


18_ 

? 


36 
70 


? 


57 


24 


72 


$16 


7 marks 


? 


21 marks 



8. 7T7=^ 



10. 5 -5- 22 = ? -^88 



11. 6 horses -^ ? horses = $600 -j- $900 

12. 1 ft.-*-? yd. = 15^-^90^ 

13. Iqt. lpt.-i-lpt. = ?^-f-4^ 

14. 1J^J = |^| 

16. 2.8 H- .4 = .14 -^ a; 



1049. Ozal Problems. 

1. One line is a rod long, another is 5^ ft. long. What is the 
ratio of the first to the second ? 

2. What is the ratio of 7 hours to 1 day ? 

3. A pound of coffee costs 30^, of sugar 6^. What is the 
ratio of their respective prices? 

4. A walks in 4 hours as far as B in 5. What is the ratio 
of A's speed to B's? 
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6. E earns in 6 days as much as D earns in 8 days. Find 
the ratio of E's daiij earnings to D's. 

6. One wheel makes 300 revolutions in 2 minutes, the 
second requires only 1^ minutes to make the same number. 
Find the ratio of the number of revolutions made by the first 
wheel in 1 minute to the number made by the second wheel in 
the same time. 

7. A circle whose diameter is 1 ft. has a circumference of ^ 
ft. What is the ratio of the diameter to the circumference ? 

8. One train goes 40 miles an hour, a second goes 45 miles 
an hour. What is the ratio of the speed of the first to that of 
the second ? 

9. A window is 6 ft. 4 in. high by 4 ft. 2 in. wide. What is 
the ratio of the height to the width ? 

10. A father is 36 years old, his son is 9. What was the 
ratio 6 years ago of the father s age to that of the son ? 

1050. Slate Problems. 

(Be sure your answer is correct.) 

1. One line is 3 rods 4 yards long, the length of another is 
5 rods 1 ft. Find the ratio of the first to the second. 

2. One candle lasts 4 hours 20 minutes, another lasts 3 hours 
15 minutes. Find the ratio of the first to the second. 

3. A pound of coffee costs 25j^^; 1 lb. of sugar costs 5^^- 
What is the ratio of price of sugar to that of coffee ? 

4. M walks in 1 hour 47 min. as far as N walks in 2 hours 
3 minutes. What is the ratio of M's speed to N s? 

6. P earns in 19f days as much as Q in 18f days. What is 
the ratio of Q's daily earnings to P's? Of P's to Q's? 

6. One wheel makes 600 revolutions in 8^ seconds; a second 
makes 300 revolutions in 3^ seconds. What is the ratio of the 
speed of the first wheel to that of the second? 
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7. The circumference of a circle is 12.6664 ft., and its radius 
is 2 ft. What is the ratio of the diameter to the circumference ? 

8. One train goes 40 miles in 50 minutes, another goes 24 
miles in a half hour. What is the ratio of the speed of the sec- 
ond to that of the first ? 

9. One window is 6 ft. 8 in. X 4 ft. 2 in. ; a second is 4 ft. 8 
in. X 2 ft. 1 in. What is the ratio of the area of the second to 
that of the first ? 

10. A mother is now 35 years old, and her son is 3 years and 
6 months old. Fourteen months ago, what was the ratio of the 
mother s age to that of her son ? 

11. A farm costing $ 4,750 was sold for $ 5,750. What is the 
ratio between the profit and the cost ? 

12. A man can do a piece of work in 4^ days. What part of 
it can he do in a day and a half? What decimal? What per 
cent? 

13. What is the ratio between a ton of 2,000 pounds and one 
of 2,240 pounds ? 

INTEREST AND DISCOUNT. 
1052. Slate Ezeroises. 

(Solve the first ten by aliquot parts.) 

Find the amount : 

1. $1,875.25, 3 yr. 5 mo. 15 da., 4^%. 

2. $487.50, 1 yr. 10 mo. 25 da., 6%. 

3. $1,206.84, 2 yr. 1 mo. 16 da., 5%. 

4. $595.00, 7 yr. 7 mo. 7 da., 7%. 

7 mo. — T^ of 7 yr. 7 da. = what part of 7 mo. 
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6. $763.25, 8 mo. 11 da., 4%. 

6. $685.70, 19 mo. 5 da., 3^%. 

7. $1,563.00, 3 mo. 20 da., 5%. 

8. $998.45, 87 da., 4%. 

9. $2,575.50, 149 da., 3%. 
10. $693.27, 214 da., 6%. 

1053. Find the value of x : 

11. Principal, $240; rate, x; interest, $ 32.04 ; time, 2 yr. 11 
mo. 18 da. 

12. Principal, x; rate, 6% ; amount, $717.40; time, 3 yr. 3 
mo. 4 da. 

13. Principal, $ 360 ; rate, 3% ; interest, $48.87 ; time, ar. 

14. Principal, $288; rate, 2J% ; amount, $307.22; time, a:. 

16. Principal, X] rate, 6%; interest, $13.10; time, 4 mo. 
11 da. 

16. Principal, $270; rate, a:; amount, $273.27; time, 3 mo. 
19 da. 

1054i Distinguish hetween "term" and "time." Term of a 90-day 
note is 93 days. (See Arts. 939 and 941.) 

17. Term, aj; face, $600; discount, $ 6.30 ; rate, 6%. 

18. Term, 33 days; face, a:; proceeds, $397.80; rate, 6%. 

19. Time, 90 days; face, $300; proceeds, ar; rate, 6%. 

20. Term, 21 days; face, $600; discount, $2.45; rate, x. 

21. Time, 4 mo. ; face, $200; discount, x\ rate, 6%. 

22. Term, 132 days ; face, a;; proceeds, $2,689.50; rate, 6%. 

23. Term, aj; face, $150; proceeds, $147.75; rate, 6%. 

24. Term, a:; face, $1,650; discount, $4.95 ; rate, 6%. 
26. Time, 69 days; face, a;; proceeds, $469.30; rate, 6%. 
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REVIEW, 

1055. Find products : 

1. 648 X I 11. 1,864x250 

2. 976 X If 12. 983x51 

3. 1,648 X87i 13. 1,576 X62| 

4. 2,592 x9|f 14. 176x23f 

5. 2,416x875 15. 1,128x375 

6. 874x99 16. 895 X 44f 

7. 848x125 17. 864x486 

8. 375x999 18. 975x318 

9. 792x25 19. 37|x6i 
10. 457x16 20. 48|x4| 

LONGITUDE AND TIME. 

1056. Note. — Making diagrams, as shown below, may assist the pupil 
to solve the problems. 

1. Given the longitude of A as 95° east, and that of B as 74° 
east, and the time at A as 1 : 30 p.m., to find the time at B. 

Since the latitude of B has no bearing upon its time, both places may be 
located upon the same line running east and west. 

Time difference = ? hours. 

Time = ? Time 1 : 30 p.m. 

B A 
West 1 1 1 East 

QO 1740 950 

Longitude difference = 21^. 

Locate the prime meridian (that of 0°), then the meridians of 74® and 95® 
east. Mark above the last two the names of the places, B and A. Write 
above A its given time, 1 : 30 p.m. 

To find the time at B, we must find the difference of time between B and 
A. The difference in longitude is 95® — 74® = 21®. The difference in time 
is (21 -J- 15) hours. 

Note. — Remember that the more easterly of the two places has the later 
time. 
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2. A is situated in 71° west longitade, B in 107° west longi- 
tude. What time is it at B, when it is noon at A? 

Time diff. - ? 
Time? 12 M. 
S A. 

WeBt 1 1 1 East 

1070 710 0=» 

LoDg. diff. — 7 

3. Find the longitude of B, whose time is 8 : 10 : 30 a.m., 
when it is 7 : 15 a.m. at A, whose longitude is 156° 48' west. 

Time difference » 7 
7 : 15 A.M. 8 : 10 : 30 A.M. 

A B 

West 1 1 1 East 

156° 48' Longitude - 7 0^ 

Longitude difference » 7 

Since B has the later time, its location is east of A. The difference in 
time, being nearly an hour, shows the difference in longitude to be nearly 
15^. Find the exact difference. Is it to be added to 156^ 48' or subtracted 
from it, to give the longitude of B7 

4. When it is 2 : 40 a.m. at A, in 57° 24' west longitude, it 
is 10 A.M. at B. Find the longitude of B. 

Time difference »- 7| hours. 

2 : 40 A.M. 10 A.M. 

A B 

West 1 1 1 East 

57° 24' 00 Longitude -7 

Longitude difference - 15° X 7 J =- 110°. 

If we go 110° eastward from A, we shall reach the prime meridian after 
going how many degrees and minutes 7 How many more degrees and 
minutes must we travel to reach B 7 Is B in east or in west longitude 7 

5. When it is noon at B, what is the time at A, the former 
being in longitude 44° east, and the latter in longitude 57° west? 

Time difference » 7 
Time =7 12 m. 

A B 

West 1 1 1 East 

67° 0° 44° 

Longitude difference — 101°. Why 7 
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1057. Find the longitude or the time : 

Longitude of ^. Time at ^. Longitude of B. Time at A. 

6. eS"* east 9 a.m. 54'' east ? 



7. 


57^ 25' east 


7 

• 


83^* 20' east 


1 : 45 P.M. 


8. 


156'* 48' west 


3 : 15 P.M. 


? 


4 : 10 P.M. 


9. 


? 


11 : 42 A.M. 


56° 25' west 


1 : 27 P.M. 


10. 


T 15' west 


6 : 53 A.M. 


67° 48' east 


? 


• 

11. 


27° 10' east 


? 


27° 10' west 


12 m. 


12. 




4 : 10 P.M. 


18° 4' east 


11 : 30 A.M 


13. 


74" 56' west 


3 : 50 A.M. 


? 


11 A.M. 


14. 


4' 30" east 


8 : 47 A.M. 


90° 15' west 


? 


15. 


? 


10 : 30 P.M. 


32° 30' east 


6 : 48 P.M. 
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1058. Find the 


square root: 








1- ^ 


5. 1% 


9. 


im 



2- A 

4- T¥r 



8- Hh 



10. im 

12- Wf 



Note. — Before extracting the square root of the following, reduce the 
mixed numhers to improper fractions. 



13. 12i 

14. IH 

16. m 



16- ^m 

17. 6HI 

18. lOfH 



19. 156i 

20. 264^^ 

21. 102fi 



474 ARITHMETIC. 

SPECIAL DRILLS. 

1060. Find sums : 

11 + 55 + 99 92 + 18 + 48 25 + 84 + 58 45 + 56 + 68 

46 + 22 + 88 36 + 71 + 57 66 + 15 + 96 75 + 34 + 86 

33 + 76 + 37 89 + 28 + 64 27 + 19 + 87 41 + 66 + 59 

66 + 42 + 54 53 + 47 + 35 69 + 73 + 38 52 + 39 + 78 

1061. Find answers : 

150-23-48 162-(26 + 61) 174-41-35 165-(28 + 47) 

172-19-66 154 -(36 + 44) 163-38-43 171 -(32 + 33) 

183-37-42 184 -(39 + 35) 155-49-24 180 -(18 + 28) 

161-12-71 173 -(57 + 17) 181-47-33 153 -(45 + 31) 

• 

1062. Find products : 

36x31 54x51 72x71 90x89 

36x29 54x49 72x69 90x91 

45x41 63x61 81x81 99x99 

45x39 63x59 81x79 101x99 

1063. Find quotients : 

576 -f- 18 448 -^ 14 600 -^ 24 

693 -^ 21 533 -f 13 675 -^ 75 

608-^19 924 -f- 22 825 -j- 75 

848 -^ 16 943 -^ 23 525 -s- 75 

1064. Find answers : 

315 X IH 32 x39J 7^X 7^ l^X^ 

378 X IH 45 xl9H Six 8^ 12^x6^ 

97^-4- 3 105^^12 155|^ 7 l^^^ 

85^^11 109^-*- 4 200f-f-18 25f^3| 



225- 


i-12i 


150- 


■- 6i 


825- 


i-37| 


750. 


■^&^ 
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1065. Oral Problems. 

1. Paid 92^ for coffee, 48/^ for butter, and 18 jZ^ for lard. 
How much was my bill ? 

2. I had $150. Spent $23 for a suit of clothes and $48 for 
tools. How much was left ? 

3. What is the area of a field 36 yd. by 31 yd. ? 

4. 600 hours = how many days? 

5. What is the cost of a cow if I pay $630 for 15 ? 

6. How many ounces in 29^ lb. ? 

7. 109:1^ lb. sugar are divided among 4 people. What is the 
share of each ? 

8. At 1^^ per lb., how many lb. iron can I get for $5.70? 

9. What will be the cost of 51 tons iron at $17 per ton ? 

10. What will be the average age of 9 boys, each 12 years old, 
and 6 boys, each 10 years old ? 

11. At 42 miles per hour, how long will it take a train to go 
882 miles? 

12. At 25^* per hour, what will a man earn in 18 days of 10 
hours ? 

13. What will be the net price of an article whose catalogue 
price is $20.00, the discount being 90 and 10% ? 

14. A man had $181 in bank. What will be his balance 
after taking out $ 47 and $ 33 ? 

15. How many feet in 14 rods? 

16. 77 yards = how many rods? 

17. How many sq. yd. are there in a floor lOJ yd. long and 
6^ yd. wide? 

18. Cost of 372 eggs at 15^ per doz. 
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19. A man owns 3 farms containing 65 acres, 86 acres, and 
98 acres, respectively. How many acres does he own ? 

20. What is the area of a piece of glass measuring 8|^ by 6^ 
inches ? 

21. What is the value in U. S. money of 50 marks at 23^ 
cents? 

22. How many francs will a calf cost, if 18 are worth 630 
francs ? 

23. A man spends $1,740 per year. What is the average 
amount spent per Inonth ? 

PROFOBTIOK 

106& A ratio is generally expressed by the sign (:). This is 
another form of the division sign (-J-). 

1069. Two equal ratios form a ^ropor^wm. 

3 + 9 = 13-*- 39; 
or, 3:9 = 13:39; 

or, 3 : 9 : : 13 : 39. 

1070. Supply missing term : 

lf_21 li = ^ 

^- 6|~y 45 90 

2. 3^ -f- 16 = 1 -^ a; 5. 3 -«- a; = 12 -^ 20 

3. 5:7::12J:a: 6. ? : 19 : : 28 : 76 

7. 1 lb. 1 oz. : 2 lb. 4 oz. : : VI ^ : x^. 

8. 3 qt. 1 pt. -^ 1 gal. = a;^ -^- 80^. 

9. 4 bottles : x bottles = 6 pints : 15 pints. 
10. X men : 9 men = 16 acres : 36 acres. 
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1071. The first and the last term of a proportion constitute 
the extremes; the second and the third, the means. 

5 : 15 : : 9 : 27 

5 and 27 are the extremes. 15 and 9 are the means. The proportion is 
read : 5 is to 15 as 9 is to 27. 

3 X 

1072. The proportion 3 : 4 : : a; : y may be written 7 = -. 

Clearing of fractions, we have 3y = 4a:; i.e., the product of the 
extremes is equal to the product of the means. 

Solve the following: 

1073. Make the product of the extremes equal to the product 
of the means, after canceling any factor common to an extreme 
and a mean. o 

1. x:b::Jf:^ x=lb, Ans. 

6 

2. 3 : a; : : ^ : ^j} 2: = 18, Ans. 

4 

3. 3:^::a::;j5 

4. S:^::b:x 9- |:^::i:f 

5. a;:15::4:f 10. | : f : : a; : 2J 

6. 22J:a;::18:13 11. 1 : f : : If : a; 

7. f:i|::a;:^ 12. a: : | : : 11 : 3^ 

8. a::^::2:7 13. a: : 9 : : 4 : a: 

1074. Oral Problems. 

1. If 9 eggs cost 25^, what will 3 dozen cost? 

2. If 7 lb. flour cost 23^, what will be paid for 49 lb.? 

3. For $51 can get 12 straw hats. How many can I get 
for $20? 

4. A wheel makes 75 revolutions in 5 minutes. How many 
does it make in an hour? 
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5. $100 principal gives $6 interest. How mach will be the 
interest of $450 principal ? 

6. A merchant pays 76^ freight for 125 lb. of merchandise. 
How much will be the freight on 1,000 lb. at the same rate? 

7. A locomotive goes 3 miles in 4 minutes. How far does it 
go in an hour? 

8. 4 horses can eat a certain quantity of hay in 10 months. 
How long will it last 20 horses? 

9. 12 men can do a piece of work in 15 days. How long 
will 36 men require? 

10. 15 kilos cost 270 francs. What will be the cost of 5 kilos ? 
1075. Slate Problems. 

Note. — Solve by proportion or in any other way. 

1. If 9 cows cost $267, what will be the cost of 36 at the 
same rate ? 

In solving such examples by proportion, we say 

9 cows =f267, 
36 cows = $ a. 

The ratio of the cost, 267 : x, must be the same as the ratio of the number 
of cows, 9 : 36. Making the proportion, we have 

9: 36:: 267: a:. 
Canceling, a; = $1,068. 

2. 7 bbl. sugar cost $104.32. Find the cost- of 42 bbl. 

3. A wheel makes 248 revolutions in 5 minutes. How many 
does it make in 1 hour 20 minutes? 

4. A locomotive goes 1.8 kilometers in 4 minutes. How far 
does it go in an hour ? 
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6. From 9 kilos (kilogrammes) of yarn are made 42 meters 
of cloth. How many meters of cloth can be made from 165 kilos, 
of yarn ? 

How many kilos of yarn are needed for 196 meters of cloth ? 

6. If 17 men receive $357 for a week's work, how much 
should 24 men receive ? 

7. If 17 men take 27 days to finish some work, how long 
would it take 54 men ? 

17 men take 27 'days 

54 men take x days 

17 or 54 men ?: 17 or 54 men ? :: 27 days : x days. 

8. When a sum of money is divided among 48 persons, each 
receives $27.50. How much would each receive if the same sum 
were divided among 16 persons? 

9. For $85 I can purchase 238 yards of dress goods. How 
many yards can I purchase for $5? 

10. A can do a piece of work in 6 days, B can do it in 7 days. 
If B's wages are $2.10 per day, how much should A receive per 
day? 

COMMERCIAL DISCOUNT. 

1076. Oral. 

When the list price is $1, what is the net price after the 
deduction of each of the following discounts? 

1. 30 and 20% 6. 10 and 5% 

2. 40 and 10% 7. 20 and 20% 

3. 25 and 40% 8. 3^ and 10% 

4. 50 and 10% 9. 20 and 15% 

5. 40 and 20% 10. 30 and 15% 
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1077. What single discount is equal to each of the following 
double discounts? 



11. 30 and 30% 

12. 20 and 25% 

13. 25 and 20% 

14. 15 and 30% 
16. 40 and 30% 

1078. Slate EzeioiBeB. 

Which is the better discount 

21. 30 and 20% 

22. 50 and 10% 

23. 20 and 20% 

24. 20 and 15% 
26. 30 and 15% 

26. 30 and 30% 

27. 40 and 30% 

28. 40 and 5% 

29. 20 and 50% 

30. 40 and 15% 



16. 30 and 10% 

17. 40 and 5% 

18. 50 and 20% 

19. 40 and 15% 

20. 50 and 15% 



for the buyer? 

, or 40 and 10%. 
, or 40 and 20%. 
, or 30 and 10%. 
, or 30 and 5%. 
, or 25 and 20%. 
, or 50 and 10%. 
, or 20 and 50%. 
, or 30 and 15%. 
, or 60 and 10%. 
, or 30 and 25%. ' 



1079. Find the value of x : 

1. List price, $250 ; selling price, %x ; rate, 40 and 10%. 

2. List price, $ 800 ; selling price, $ 684 ; rate, x and 5%. 

3. List price, ^x ; selling price, $90 ; rate, 33^ and 10%. 

4. List price, $600 ; selling price, $378 ; rate, 30 and x% 
6. List price, $16 ; selling price, %x ; rate, 30 and 20%. 
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6. List price, x^\ selling price, 27^; rate, 60 and 10%. 

7. List price, $5 ; selling price, $3.20; rate, x and 20%. 

8. List price, %x\ selling price, $73.50; rate, 30 and 30%. 

9. List price, $200; selling price, %x\ rate, 25 and 20%. 
10. List price, $1.50; selling price, 60^; rate, 50 and a:%. 

SQUARE ROOT. 

106a Find the square root of 425,104. 

6 5 2 



42'5r04 
12|5 6 51 

130|2 26 04 Am. 652. 

lOBl. In finding any figure of the root after the first, we multiply the 
other figure or figures by 2 for a trial divisor. 

10B2. Find the square root of 20,857,489. 

4 5 6 7 



20'8574'89 





85 


4 85 






906 


60 74 






912 7 


6 38 89 


Ana. 4,567. 


1083. Find the square root of 




1. 64,516 






6. .702244 


2. 734.41 






7. 264.7129 


3. 1.8769 






8. .23775376 


4. 718.24 






9. .093636 


6. 14.1376 






10. .004761 
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1084. Slate Problems. 

1. What is the profit on 9 boxes of oranges, each containing 
20 dozen, bought at $1.10 per hundred and sold at the rate of 
18 for 25^? 

2. How long will it take a train to go 176 miles at the rate 
of 3,526 feet per minute? 

3. If .0375 of an acre of land is worth $9, what is -^ acre 
worth? 

4. At £1 Is. Td. per barrel, how many barrels of flour can 
be bought for £161 17s. 6d. ? 

# 

6. A, B, and C buy a house for $7,500. A furnishes $2,000; 
B, $2,500; C, the remainder. The yearly rent, less expenses, is 
$ 576. To what amount is each entitled ? 

6. If 580 tiles, each 6 inches square, will cover a certain 
area, how many tiles, each 4 inches long and 3 inches wide, 
will be needed to cover the same area ? 

7. A man receives $1,500 commission on his yearly sales. 
What is the amount of his sales, if he is allowed \ per cent com- 
mission ? 

8. At what rate per cent will $360 produce $3.06 interest 
in 2 months 12 days ? 

9. Find the square root of 25.00400016. 

10. What will be the capacity, in gallons, of a tank 9 feet 
long, 6 feet 8 inches wide, and 6 feet 5 inches deep ? 

11. What decimal multiplied by 312.5 will give the sum of f , 
^, i, .09375, and 2.46? # 

12. A dealer bought a lot of coal at $4.95 per ton. What 
was the total cost if he gained $142.50 by selling it at $5.25 per 
ton? 
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13. Find the value of ^^"^ t^ - 4 of 6f 

If X 3 ® ^ 

14. The front wheel of a wagon measures 13 feet in circum- 
ference. What is the distance traveled in miles, rods, yards, etc., 
when the wheel has made 527 revolutions ? 

15. Write in words .349, '300.049, -^jW, 300^^. 

16. If a bar of silver weighing 4 lb. 6 oz. 12 pwt. is worth 
£13 8s. 4c?., what is the value (in English money) of a similar 
bar weighing 7 lb. 9 oz. 12 pwt. ? 

17. A and B form a partnership. A furnishes $5,000 ; B, 
$10,000. During the year A draws $1,500 of the profits and 
B draws $1,000. At the end of the year the entire business is 
disposed of for $20,000. What amount should each receive? 

18. What per cent is gained on an article bought for 20 per 
cent less than its value and sold for 20 per cent more than its 
value ? 

19. A person loans $750 to M and $1,200 to N at the same 
rate. From the latter he receives half-yearly $9 more interest 
than from the former. What is the annual rate of interest? 

20. A 4-months note for $375, drawn March 19, was dis- 
counted at a bank June 4. Find the proceeds. Rate, 6%. 

21. M can do a piece of work in 4 days, N can do it in 5 
days, in 6 days. How long will it take the three together to 
do the work? 

REVIEW FRACTIONS. 

1085. Slate Exercises. 

1. Divide the sum of 6^J^ and \^ by the difference between 
^ and ^. 

2. What is the difference between the sum of ^ and ■§• and 
the product of ^ and ^? 
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3. What is the product of the sum and the difference of 4^ 
and 6^? 

4. Subtract f of ^ from ^; and find the value of ^ of 
165. 6d. 

6. Add 7|, I of ^, I of 7|, and ^. 

6. Eeduce f of a sq. rod to the fraction of an acre, and find 
the value of -^ of a ton in pounds and ounces. 

31—24 

7. Keduce -AAAr to its lowest terms, and ^ . I? to its 

simplest form. * ** 

8. Add J, -f , f , and \ ; multiply the sum by ^ ; and sub- 
tract the product from 1. 

9. Find the value of 9^^ meters at 4^ francs per meter. 

10. Divide 2\ by 8J-, and add the quotient to -j^. 

11. Multiply 2^ by 16^^, and divide the result by 1^ of 2f . 

12. Reduce 7^. 6d. to the fraction of a £, and 7 hr. 12 min. to 
the fraction of a day. 

13. Reduce to its simplest form — - " „ , . 

^ f ofi 

14. Add together £-| and \ of 5f shillings. 

15. What fractional part of 7 A. 127 sq. rd. is 5 A. 81 sq. rd.? 

16. What must be added to ^ of f to make it equal to -j^ of 3f ? 

17. -f of a number is 148. What is the number? 

18. If f of a field is worth $325, what is the field worth? 

19. If -J of a house is worth $4,900, what is the value of -I-? 

20. If -^ of a ship is worth £ 1,273 2s. 6cZ., what is -^'worth ? 

Deduct -^^ = 



/i 



AiZ SXT- -IS5 



V T '.- 



10B7. fSktB 

Find the Thhie of x. 

(Do SOI aZlrv dari of gmK iz ^lecHt of ^s^i^ dzm&Ew) 

Face OF « „ » Rue of C<stof 





Bbafx. 


Rate OF ExiMASGX. 


TiZJL . 




1. 


flOO 


30^ per ML p rprr.^ain 


fii^t 




X 


2. 


' % 


pv 


6dAjs 


e^ 


$499.50 


3. 


fl.800 


X 


eodAjB 


6% 


$1,7TS.S5 


4. 


X 


^5& pzemiiui 


tight 




$701,75 


5. 


$200 


$1 per M. diaooont 


30 days 


6* 


X 


6. 


$600 


f % prenumn 


X 


6% 


$598.95 


7. 


fl,000 


75^ per M. disconot 


X 


6% 


$999.25 


8. 


fl,200 


par 


93 days 


X 


$1,178.30 


9. 


$800 


X 


24 days 


6% 


$796.80 


0. 


|400 


$2 per M. premiom 


9 days 


X 


$400.30 



APPLICATIOXS OF SQUARE ROOT. 

1088. Slate FroUems. 

1. How many inches in the side of a square table top con- 
taining 529 square inches? 

2. The surface of a square piece of hoard contains 3 sq. ft« 
97 sq. in. What is the length of one side in feet and inches? 

(Redace area to square inches.) 

3. How many rods long is a square field containing 90 acres? 
How many yards of fence would be needed to enclose it ? 
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4. Land snrveyors use a measure called a chain. What is 
its length in feet, 10 square chains being equal to an acre ? 

It is subdivided into 100 " links.'* Find the length of a link 
in inches and decimal. 

5. The surface of the six equal faces of a cube is 1,350 sq. 
inches. What is the length of the cube? 

6. Carefully construct a right-angled triangle, base 4 inches, 
perpendicular 3 inches. Measure the hypotenuse. 

Take the square of the length of each side, and endeavor to 
show the relation between the square of the hypotenuse and the 
squares of the other two sides. / 

7. Construct a right-angled triangle, base 3 in., perpendic- 
ular 1^ in. Measure the hypotenuse, and see if the relation 
between this hypotenuse and the other two sides of this triangle 
is the same as that found in the other triangle. 

8. A right-angled triangle has a base 12 inches long; its 
perpendicular is 3^ inches. What is the length of the hypot- 
enuse ? 

9. The hypotenuse of a right-angled triangle is 25 inches; 
its perpendicular is 7 inches. What is the base ? 

10. The base of a right-angled triangle is 12 feet ; the hypot- 
enuse is 13 ft. Find the perpendicular. ^ 

1089. Draw a right-angled triangle (Fig. 1). Upon each side 
construct a square (Fig. 2). From the upper portion of the 




/m 


A 


B 








W 


C 


A 




Fia. 1. 



Fig. 2. 



Fia. 3. 



Fig. 4. 



Fig. 5. 
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largest square (7, cut a right-angle triangle of the same dimen- 
sions as those of the original triangle m. Cut another triangle 
of the same dimensions from the left-hand portion (Fig. 3). 
Place one of these triangles below the remainder of the square (7, 
and the other at the right, as in Fig. 4, and the resulting polygon 
will be exactly equal in surface to the two squares A and B 
(Fig. 5). 

COMPOUND INTEREST. 

1091. Slate Ezeroises. 

1. Find compound interest of $2,048, for 3 years, Q,t 6%, 
interest compounded semi-annually. 

$ 2,048 Do not use unnecessary figures. ^ each 6 mo. 

first J year 51.20 

$2,099.20 
second J year 52.48 Carry to only 4 places of decimals. 

12,151.68 
etc. etc. 

2. Compound interest of $1,864, at 4%, for 2 years, interest 
compounded quarterly. 

3. Compound interest of $1,500, at 6%, for 3 years, interest 
compounded semi-annually. 

4. Amount of $800 at compound interest, for 3 years, at 3%, 
interest compounded seAi-annually. 



$800.00 

1 % 8.00 

4.00 

? 812.00 

1% 8.12 

4.06 



first i year {'^J^ 

f ly 

second iyear-^ ,/f 

f 824.18 

,, . , , fl% 8.2418 

third i year j.^^ ^^^^ 

$ 836.5427 
etc. etc. 
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STOCKS AND BONDS. 
1092. Skte Problenu. 

Brokerage is calculated on the par valae. The dividends are based on 
the par valae. 

1. Find the cost of 240 shares mining stock, par value $10, 
at 87f, brokerage |%. 

2. Paid $11,460 for 120 shares R. R. stock, par value $100, 
brokerage \%. What was the value of the stock per share ? 

3. Bought 150 shares canal stock at 87^, brokerage \%, pay- 
ing for it $5,265. What is the par value per share ? 

4. How much brokerage is paid by the buyer of 275 sharer 
bank stock, par value $ 100, brokerage \% ? 

6. A broker sells for a customer 200 shares stock, par valn^ 
$25, at 102 J. If he retains ^% brokerage, how much does h« 
pay over to the former owner of the stock ? 

6. A man buys 60 shares bank stock, par value $ 100, at 4.V0, 
no brokerage. If the annual dividend is 18%, what is his income 
therefrom ? What per cent does he receive on his investment ? 

7. A manufacturing corporation makes $20,000 a year over 
all expenses. The stock consists of 4,000 shares, par value $50. 
What rate of dividend can be declared ? 

What per cent on his investment does a man receive who has 
bought his stock at 175, no brokerage? 

8. A railroad company's stock consists of 10,000 shares, par 
value $100. Its profits for the year are $47,500, out of which 
must be paid the interest for the year on $200,000 worth of 
bonds, at 5%. What rate of dividend can be paid the stock- 
holders ? 

9. A capitalist bought 360 shares stock, par value $25, at 
168^. He paid therefor, including brokerage, $15,176.25. 
What was the rate of brokerage ? 
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10. A broker sold 250 shares, par value $100, at 107f. He 
deducted brokerage, and paid over the proceeds, amounting to 
$ 26,875. Find the amount of the brokerage and the rate per 
cent. 

11. A woman invests $35,050 in stock at 175, brokerage \%. 
If the annual dividends are l^^o , what is her income from the 
investment ? 

12. Mr. Tower pays $ 104 for a $ 100 five per cent bond. At 
the end of six years, the bond is redeemed at par. What rate of 
simple interest does he receive on his investment of $ 104 ? 

SQUARE BOOT, 

1094. Slate Ezeroises. 

Find square roots to three decimal places ; 

1. 7 3. 38 5. 350 7. 807 9. 1,874 

2. 14 4. 74 6. 758 8. 1,384 10. 4,000 

1095. Oral Exercises. 

What is the square of .1 ? Of .3? Of .11 ? Of .12? 

1096. How many decimal places in the first two answers? 
In the last two? 



V.01 = ? V.09 = ? V!0l2l = ? V.0144 = ? 

1097. Slate Exercises. 

Find square roots to three decimal places : 

1. .10 5. .4 9. 3.6 13. 4.9 17. .121 

2. .40 6. .9 10. 1.60 14. 6.4 18. .144 

3. .90 7. 1.6 11. 2.50 15. 8.1 19. .169 

4. .1 8. 2.5 12. 3.60 16. 10.0 20. .196 
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MEASUREMENTS. 

1099. Slate Ezemses. 

Find the missing side of each of the following ten right-angled 
triangles : 



1. 


Base, 


15 


2. 


Base, 


35 


3. 


Base, 


X 


4. 


Base, 


20 


5. 


Base, 


X 


6. 


Base, 


56 


7. 


Base, 


55 


8. 


Base, 


X 


9. 


Base, 


63 


10. 


Base, 


112 



perpendicular, 8 
perpendicular, x 
perpendicular, 15 
perpendicular, 21 
perpendicular, 45 
perpendicular, x 
perpendicular, 48 
perpendicular, 14 
perpendicular, x 
perpendicular, 15 



hypotenuse, x. 
hypotenuse, 37. 
hypotenuse, 39. 
hypotenuse, x. 
hypotenuse, 53. 
hypotenuse, 65. 
hypotenuse, x. 
hypotenuse, 50. 
hypotenuse, 65. 
hypotenuse, x. 



1100. Slate Problems. 

11. One parallel side of a trapezoid measures 160 yd., the 
other measures 200 yd., the area is 32,400 sq. yd. Find the 
perpendicular. 

12. One parallel side of a trapezoid is 20 rods, the perpendic- 
ular is 15 rods, the area is 225 sq. rods. Find the length of the 
other parallel side. 

13. One parallel side of a trapezoid measures x rods, the other 
measures a: -f 6 rods, the perpendicular is 10 rods, the area is 150 
sq. rods. Find the length of the parallel sides. 

14. Find the area in acres of a right-angled triangle, the 
length of the sides being 24 rods, 7 rods, 25 rods. 
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16. A court yard 84 ft. by 36 ft. is to be paved with flag- 
stones measuring 6 ft. by 3 ft. How many stones will be needed ? 
What will be the cost of the work at $1.25 per sq. yd. ? 

16. How many rods of fence will be 

needed to enclose the fleld shown in the 

diagram ? 

1 chain = 66 feet. 

Note. — A right angle contains 90 degrees. 

17. Find the length of the fourth side of 
the following piece of ground. 

How many yards of fence are needed to 
enclose it ? How many acres does it contain ? 

18. What is the length of the diagonal of a rectangular field 
90 yd. wide, 120 yd. long? 

19. The dotted line in the accompanying 
diagram indicates a path through the field. 
How many yards are saved by taking the 
path instead of following the road ? 

20. Find the length (in rods and a decimal) of the diagonal 
of a square 40-acre field. 



9 



s 


\^ 


"3 


>v 


JC] 


^V^ 


o 


^^^ 


Vi 


*o \ 




10 chains. 


70 Id. 


\ 


*o \ 



100 rd. 



96 chains. 



JA 
Q 

^ 



Road. 
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110£ Oral Problems. 



To the following ten problems the wrong answers are very frequently 
given. 

1. Sold a horse for $250, losing $50. What is the loss per 
cent? 

2. If 3 boys solve 3 problems in 3 minutes, how long will it 
take 6 boys to solve 6 problems ? 

3. Two boys go fishing ; one brings 7 cakes for lunch, the 
other brings 5 cakes. A third boy joins them at noon, and pays 
12^ for his share of the dinner. How should the first two 
divide the money received ? 



492 ARITHMETIC. 

4. If 100 per cent is gained by selling an article for $1, how 
much would be gained by selling it for $ 2 ? 

5. A boy had a slate 5 inches by 7 inches. He buys one 
twice as large. Give the dimensions of the new slate. 

6. A man wishes to put up on the front of his lot a fence 30 
feet long. If the posts are 6 feet apart, how much will they 
cost at 25 ^ each ? 

7. One-half the money received by a newsboy is profit. 
What per cent does he make ? 

8. 50 per cent of a number multiplied by 30 per cent of the 
same number equals 60. What is the number ? 

9. Three-fourths per cent of a number is 90. What is the 
number ? 

10. An importer receives some cases of goods numbered con- 
secutively. How many cases are there, if the number of the first 
is 28, and of the last 75 ? 

1102. Slate Problems. 

1. If a bar of silver weighing 2 lb. 3 oz. 6 pwt. is worth 
£6 13s. 7c?., what is the value in English money of a similar bar 
weighing 15 lb. 7 oz. 4 pwt. ? 

2. A quantity of provisions would last a ship's crew 20 days, 
allowing each man 2 lb. 4 oz. daily. What should each man be 
allowed so as to make the provisions last 4 days longer ? 

3. If 40 men are able to do a piece of work in 10 hours, how 
many extra men must be employed to finish it in 8 hours ? 

4. If it requires 40 yd. carpet 2 ft. 9 in. wide to cover a floor, 
how many yards of carpet 2 ft. 6 in. wide would be needed? 

6. How long will it take a train to go 112 miles, at the rate 
of 46 miles in 1 hour 20 min. 30 sec. ? 

6. Change 1,759 yards to rods, yards, etc. 
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7. If a beam 5 ft. 6 in. long, 10 in. wide, and 8 in. thick, 
weighs 924 lb., find the length of another beam of the same 
material which weighs 3,024 lb., and whose end is a square foot. 

8. A field 110 yd. long and 44 yd. wide" contains an acre. 
What is the area of a field 220 yd. long and 88 yd. wide ? Of 
one 440 yd. long and 176 yd. wide? 

9. A ship with a crew of 32 men has provisions that will 
serve for 45 days, at a daily allowance of 3 lb. for each man. If 
it then picks up another vessel's crew consisting of 16 men, what 
must be the daily allowance, to make the provisions last for 40 
days? 

10. If a steel bar 12 ft. long, 4 in. broad, and 2^ in. thick, 
weighs 480 lb., what is the weight of another steel bar 18 ft. 
long, 3 in. broad, and 2 in. thick ? 

11. If 8 horses eat 13.5 bushels of oats in 9 days, how many 
days will 15.75 bushels last 14 horses? 

12. A person deposits in two banks $750 and $1,200, respec- 
tively, at the same rate. The latter sum draws $ 18 more interest 
per year than the former. What is the rate per cent? 

13. Two men have saved $2,000 each. One has loaned 
$1,400, at 4%, and the remainder at 5%. What rate must the 
other man receive for his money in order to get the same 
interest ? 

14. I owe $8,625, payable in 3 years 4 months. I have at 
present $ 7,500. What rate of interest must I receive to pay my 
debt at maturity ? 

16. A person loans ^ of his capital at 5%, and the other half 
at 4%. He receives annually $40 more interest from the former 
than from the latter. What is his capital ? 

16. A certain sum loaned at 4% produces $30 less interest 
than a sum $400 greater, loaned at 5%. How much is loaned 
at each rate ? 
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17. A capitalist haa placed ^ of his money at 4%, and his 
remainder at 5%. His income is $2,940 per year. What is his 
capital ? 

18. Change 13,576 inches to rods, etc. 

19. Three men buy a lot for $ 600. After selling it A receives 
$220 as his share of the proceeds, B receives $280, and C $300. 
How much did each invest originally ? 

20. D receives -J^ of a sum of money, E -J, and F the remain- 
der. E's share is $90 more than D's. What is the share of F? 

21. A man receives $593.70 as the proceeds of his note. 63 
days thereafter he pays the bank $ 600. What rate of interest 
has the bank charged on the $593.70 loaned? 

What is the rate of bank discount on the $600 note? 

22. A tank is fed by two pipes, one of which can fill it in 2 
hours, and the other in 3 hours. A third pipe can empty it in 
1 hour. If, when the tank is full, the supply pipes and the 
exhaust pipe are all set to work, in what time will it be emptied? 

23. What per cent is gained on oranges bought at 20 cents 
per dozen and sold at the rate of 10 for 25 cents? 

EXACT INTEREST. 

Exact interest is used by the Government in its calculations. 365 days 
are taken to the year. ^ 

1104. Slate Exercises. 

1. Find the exact interest of $280 from April 14 to Sept. 6 
at 4%. 

Time 145 days. Ans. J 280 X — X —• 
^ 100 365 

2. Find the exact interest on $ 76.65 from March 4 to Dec. 
15 at 6 per cent. 
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3. On $384 at 7^ per cent for 75 days. 

4. On $438 at 5% from Jan. 1 to March 16. , 

5. On $ 109.60 at 4J % for 87 days. 

6. On $847.60 at 5% from April 29 to Sept. 20. 

7. On $684 at 3|% from May 16 to Dec. 1. 

X105. Unless " exact" or " accarate " interest is specified, ase 360 days 
to the year. 

MEASUREMENTS. 

1. What is the area of a triangle whose sides measure 16, 16, 
and 17 inches, respectively? 

15 

From the half sum of the three sides subtract each 

1^ side separately. The square root of the continued prod- 

17 uct of the half sum and the three remainders will be the 

2 )48 area. 

24 - 15 = 9 V24 X 9 X 8 X 7 = 

24-16 = 8 
24-17 = 7 



V12,096 = 109.98 sq. in. Arts. 



2. Find the area in square feet of a triangle whose sides 
measure 36 ft., 84 ft., 91 ft. 

3. Find the area of a triangle whose sides measure 21, 28, 
and 36 rods, respectively. n 

4. In the following field, AB measures /\. 

39 rods ; BC, 62 rods ; OJ), 26 rods \ AD, / \v 

60 rods; and the diagonal, AC, 66 rods. -4^:;"- —"tC 

Find the area of the field in square rods. ^^^^^^^^^ / 

6. Find the area of an isosceles tri- ^ 

angle whose base is 30 yards, its equal sides measuring 25 
yaras. 

6. What is the altitude of an isosceles triangle, base 96 ft., 
equal sides 64 ft. ? Find its area. 
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7. Find the area of an equilateral triangle, each side being 

eft. 

8. Find the area of a right-angled triangle, base 42 ft., 
hypotenuse 70 ft. 

9. Find the area of an isosceles triangle, altitude 48 ft., equal 
sides 50 ft. 

10. Place two equilateral triangles, sides 2 inches, base to base, 
making a rhombus. Find its area, also the length of each di- 
agonal. 

11. Find the radius of a circle whose circumference is 132 ft. 
(3.1416 X diam. = circum.) 

12. Find the area of a circle whose radius is 4 inches. (Area 
= ^ circumference X i diameter.) 

13. Find the area of a circle whose radius is x inches. 

14. Find the radius of a circle whose area is 314.16 sq. in. 
16. Find the area of a circle whose circumference is 15.708 ft. 

PARTIAL PAYMENTS. 
HOB. HerohantB' Bnle. 

Bbookltit, N.Y., June 19, 1894. 

On demand, I promise to pay William R. Budd, or order, Two 
Thousand Four Hundred Fifty-four ^^^ Dollars, value received, 
with interest at 6 per cent. 

$2,454j2^. Arthur Townsend. 

The following payments are endorsed on the note : 

July 5, 1894, $200. 
July 29, 1894, $450. 
Sept. 18, 1894, $700. 
Oct. 25, 1894. $300. 

Find the amount due Jan. 2, 1895. 
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If no payments had been made, there would be due ( 2,454.75 

And interest from June 19 to Jan. 2, 197 days, 80.60 

Total due, $2,535.35 

The credits are : Payment July 5, 1894, 200.00 

Interest on $200, July 5 to Jan. 2, 181 days, 6.03 

Payment July 29, 1894, 450.00 

Interest on $450, July 29 to Jan. 2, 157 days, 11.78 

Payment Sept. 18, 1894, 700.00 

Interest on $700, Sept. 18 to Jan. 2, 106 days, 12.37 

Payment Oct. 25, 1894, 300.00 

Interest on $300, Oct. 25 to Jan. 2, 69 days, 3.45 

Balance due, $851.72 

1109. By the merchants' rule, interest is calculated on the 
face of an interest-bearing note from its date until settlement, 
and interest is allowed on all credits from their payment until 
settlement. 

mo. Slate Exercises. 

1. A note for $600, with interest at 6%, is dated July 25, 
1893. Payments are made : $100, Sept. 18; $200, Feb. 5, 1894. 
How much is due April 1, 1894 ? 

2. Find amount due Sept. 15, 1894, on a demand note for 
$1,875, with interest at 6%, dated Jan. 18, 1894. Payments of 
$1,000 and $500 were made March 30 and June 17, respectively. 

3. June 12, 1892, Robert Colgate bought goods amounting to 
$600. Dec. 31, 1892, he paid $300; April 5, 1893, $200 ; June 
1, 1893, he settled the account. How much did he pay on that 
date, if he is charged 6% on the purchase from its date, and is 
allowed 6% interest on his payments? 

4. T. J. Minturn loaned Chas. A. Dorsey $500, Sept. 1, at 
6%. Payments of $200 each were made Oct. 1 and Nov. 1. 
How much is due Dec. 1 ? 
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Wilson T. Jones. 



Or. 



IMS. 










1898. 










Feb. 


5 


To merchandise, 


810 


00 


Mar. 


9 


By cash, 


500 


00 


Dec. 


31 


To interest to date, 






Sept. 
Dec. 


13 
31 


By cash, 

By interest to date, 


200 


00 


• 










11 


(( 


By cash. 




— 



6* Find the amount paid in settlement of the foregoing 
account, Dec. 31, 1893. Interest 6%. 



6. A merchant's books show the following debits: Feb. 13, 
merchandise, $725.00; April 14, merchandise, $603.00. The 
credits are: April 6, cash, $600; Aug. 29, cash, $300. How 
much is due Oct. 5, interest 6% ? 

im. The merchants' rule is frequently used where the transactions all 
take place within a year. The exact number of days is taken, and the 
interest is calculated on the basis of 360 days to the year. 



CHAPTER XIV. 

EQUATION OF FATHENTS.--U£NSnSATIOir OF SITBFAGES 
AND VOLUMES. — BOAED MEA8UBE. — ANNUAL INTES- 
EST. — GOVEBNHENT LANDS. — HETSIO SYSTEM. 

EQ UA TION OF PA YMENTS. 

1114. Oral Froblems. 

1. A friend loans me $800 for 6 months without interest. 
How long ought I to loan him $400 to cancel the obligation? 

2. In what time would the interest on $450 be tlie same as 
the interest for 3 months on $600? 

3. W borrows from X $200 for 5 months and $400 for 2 
months. How much money should W loan X for one month in 
return for the accommodation ? 

4. A man offers a lot for $600, payable $300 in 2 months, 
and $300 in 4 months. How much credit should be given to a 
buyer who wishes to pay the $600 at one time? 

6. Mr. Jones has bought $600 worth of goods on 6 months' 
credit, and $300 'worth on 3 months' credit. For what time 
should he give a note (without days of grace) for the whole 
amount, $900? 

1115. Slate Problems. 

1. In what time would the interest on $1,000 be the same as 
the total interest on the following amounts : 

$100 for 1 month, $200 for 2 months, $300 for 3 months, $400 
for 4 months ? 
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Interest on 1 100 for 1 month = Interest on 1 100 for 1 month 
•• 200 •• 2 months - " " 400 " 1 " 
" 300 "3 " — " •• 900 •• 1 " 



«l 



•* 1000 •• ? •• — •• " 3000 " 



2. A person owes $400 payable in 4 months, and $500 pay- 
able in 13 months. What would be the average time for the 
payment of the whole indebtedness of $900? 

The debtor is entitled to the use of $400 for 4 months, which is equal to 
the use of 1 1,600 for 1 month. He is also entitled to the use of |500 for 13 
months, which is the same as f 6,500 for 1 month. He is entitled, in all, to 
the use of |8,100 for 1 month, which is equal to the use of |900 for how 
many months ? 

1116. By equation of payments is meant a method of ascer- 
taining at what time several debts due at different times may be 
settled by a single payment. The time thus found is called the 
average time, or the equaied time. 

3. Find the average, or equated, time for the payment of the 
following : 

$600 due in 2 years 

$500 due in 1-^ years 
$300 due in 1 year 
$400 due in 9 months 

4. $250 due in 8 months ' 

$450 due in 6 months 

$500 due in 3 months 

$600 payable in cash 

260x8- 
450 X 6 - 
500x3- 
600 X - 

1800 X ? - 
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6. 1 200 due in 15 days 

$300 due in 30 days 
$400 due in 45 days 

6. $840 to be paid in four equal installments in 1, 2, 3, and 4 
months, respectively. 

7. $960 to be paid -J^ in 2 months, ^ in 4 months, ^ in 5 
months, and the remainder in 6 months. 

8. A debt to be paid ^ in 2 months, -J- in 3 months, ^ in 4 
months, and the balance in 12 months. 

9. $6,000; i to be paid in cash, \ of the remainder in 3 
months, another fourth in 6 months, and the balance in 9 
months. 

10. On what date should the following account be paid in 
full? 

Bought, July 1, goods to the amount of $300 payable in cash, 
to the amount of $800 payable in 30 days, and to the amount 
of $1,000 payable in 60 days. 

1117. MiscellaneoiiB. 

11. A farmer sold 800 bu. wheat at 92}^ per bushel, 100 bu. 
at 90^, 400 bu. at 95 ;^, 200 bu. at $1. What was the average 
price? 

12. Three men hire a pasture for $84. One puts in 15 cows 
for 12 weeks, the second puts in 20 cows for 6 weeks, the third 
puts in 18 cows for 10 weeks. What amount should each pay ? 

13. A and B form a partnership. A furnishes $2,000, B 
$3,000. After a year A furnishes an additional $1,000. At 
the end of 2 years the business is disposed of for $7,100. How 
much should each receive ? 

SuoGESTiON: A receives his $3,000 and how much of the profits? 
Should he receive as mach as B, who had (3,000 in the business the 
whole time? 
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14. How many bushels of bran worth 40 cents per bushel 
should be mixed with bran worth 30 cents per bushel to make 
100 bushels worth 36 cents a bushel ? 

X <" number of baBhels at iOf 
100 — X =» number of bushels at 30/ 
40 X — value (in cents) of one kind 
30(100 - *) = value of other kind 
Total value » how many cents? 

IB. How many bushels of corn worth 60^ per bushel should 
be mixed with 80 bushels of corn worth 50^ per bushel to make 
a mixture worth 52 f^ per bushel ? 

16. A can do a piece of work in 20 days, B can do it in 80 
days. They work together and receive $5 per day as the wages 
of both. What should be A's share of the total amount received? 

How long does it take both together to do the work? What would A 
receive per day if he did the work alone ? 

17. A partnership is formed between A with a capital of 
$1,600 and B with a capital of $2,500. Six months thereafter, 
they take iu C with a capital of $4,000. How should a profit of 
$3,500 be divided at the end of the year? 

18. Three merchants shipped a cargo of iron by sea. A sent 
180 tons, B sent 105 tons, C sent 315 tons. During a storm the 
sailors were obliged to throw overboard 180 tons to save the 
vessel. What portion of the loss should each merchant sustain ? 

19. If pure milk is reduced in value from 24^ per gallon to 
20^ per gallon by the addition of water, how many quarts of 
water have been placed in a can that contains 40 quarts of the 
adulterated article ? 

20. Find the entire surface of a cube whose edge measures 7 
inches. 

21. What is the edge of a cube whosp entire surface contains 
726 square inches ? 
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MENSURATION OF PLANE SURFACES. 

1124. Slate Exeroises. 

1. Find the circumference of a circle whose radius is re. 

(Diameter x 3.1416.) 

2. Find the area of a circle whose radius is x. 

(J circumference X \ diameter.) 

3. Find the area of a circle whose diameter is x, 

4. Find the area of a circle whose circumference is x, 

5. What is the area of a circle whose diameter is 36 feet? 

6. What is the radius of a circle whose area is 153.9384 
sq. yd. ? 

7. What is the circumference of a circle whose area is 198.95 
sq. rods? 

8. Find the area of a square whose diagonal is x. 

9. Find the area of a square whose diagonal is 150 rods. 

10. Find the area of an isosceles triangle, its base being 56 
meters, equal sides 100 meters. 

11. Find the area of an equilateral triangle whose side is 12 

feet. 

12. Find the area of a triangle whose sides are 50 yd., 60 yd., 
70 yd. 

13. What is the area of a circle whose cir- 40 rd. , 
cumference is 10 feet? 

(The square of the circumference x what = area?) 

83 



14. Find the area of the rhomboid, Fig. 1. Fig. i. 
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15. Of the rectangle, Fig. 2. 16. Of the rhombus, Fig. 3. 

17. Of the trapezoid, Fig. 4. 



r* rd. 



80 yd. 





00 rd« 




00 




Fio. 2. 



Fio. 3. 



Fio. 4. 



18. Of the trapezium, Fig. 5. 19. Of the rhombus. Fig. 6. 

20. Find the altitude, AB, of the following triangle. Fig. 7: 

(First find the area.) 
aoyd. 






Fio 6. 

21. Find the diagonal (in rods) of the square whose area is 5 
acres. 

22. Find the area of a hexagon, composed of six equilateral 
triangles, each side being 6 inches. Fig. 8. 






Fio. 9. 



Fio. 10. 



23. What is the area of the circle circumscribed about the 
above hexagon, Fig. 9 ? 

24. What is the area of the square inscribed in a circle whose 
diameter is 10 feet, Fig. 10? 
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Give sums : 

112+91+85 43+131+61 

129+62+98 26 + 172+81 

182+13+67 75+193+23 

114+21+49 132+94+77 

1130. Give answers : 

150-23+48 172+19-66 

154-36+44 184+39-35 

155-49+24 181+47-33 

153-45+31 151+46-24 

1131. Give products: 

44 X 20 63 X 32 

44 X 22 54 X 38 

44 X 18 54 X 42 

63 X 28 33 X 48 



95 + 144+79 
63+117+97 
91 + 126+32 
63+143+24 



183 -(72-37) 
173 -(57 -18) 
165 -(47 -28) 
182 -(48 -33) 



33x52 
26x58 
26x62 
17x68 



68 + 56+174 
63+34+186 
91 + 59+165 
78+39+183 



161 + 79-12 
174+41-36 
171+32-34 
175 + 33-46 



17x72 
71x78 
71x82 
45x88 



Give quotients: 

676 ^ 18 527 ^ 17 

602 -f- 14 738^-18 

690 ^ 15 950 ^ 19 

672 -*- 16 924 -4- 21 



704 -^ 22 
966 -^ 23 
768 ^ 24 
975 ^ 25 



837 -t- 27 
961 -H 31 
992 ^ 32 
759 -^ 33 



1133. Give results : 

84 X If 21 li 

48 X 2J 214| 

86 X ^ 130^ 

48 X 19i 155i 



13 
14 
21 
22 



36 X 49| 
32 X b^ 
49x49 
58x58 



162J ^ 25 
185| ^ 31 



17f 



5f 
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1134. Oral Problems. 

1. A has 96 sheep; B has 28 sheep more than A. How 
many sheep have both? 

2. There are 56 pupils in one class, 48 in a second class, and 
52 in a third class. How many pupils are there in the three 
classes ? 

3. March 29 is what day of the year 1894? 

4. How far is a man from his starting-point, if he travels 
due east 150 miles, due west 23 miles, due east again 48 miles? 

6. A body falls 16 ft. in the first second, three times as far 
in the second second, five times as far in the third second. How 
far does it fall in three seconds ? 

6. The base of a right-angled triangle is 12 ft., the perpen- 
dicular is 16 ft. What is the hypotenuse? 

7. At $35 per month, what will be the rent of a house for 
16 months? 

8. A field containing 169 square rods is 13 rods long. How 
many rods of fence will be needed to enclose it? 

9. 25 packages of sugar weigh together 87^ lb. How many 
pounds are there in each ? 

10. At 45 miles per hour, how many hours, minutes, and 
seconds will it take a train to go 230 miles? 

11. How many years have elapsed since the invention of gun- 
powder, 1356 ? 

12. What profit is made on an article bought for $175, less 
12%, and sold for $200? 

13. How many square rods in a field 71 rods long, 81 rods 
wide? 

14. Assuming a kilo to be 2-J- lb., how many kilos will be equal 
to 143 lb. ? 
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15. A degree of longitude in latitude 45° is about 70% of the 
length of a degree on the equator. Calling the latter length 69 
miles, how long is a degree of longitude in latitude 45°? 

16. At $44 per acre, how much land can be bought for $ 968? 

17. A number of marbles divided among 29 boys gives each 
16 marbles, and leaves a remainder of 26. How many marbles 
are there ? 

18. What is the monthly salary of a clerk who receives $ 1,500 
per year? 

19. How many revolutions in a mile, 5,280 ft., are made by a 
locomotive wheel 16 ft. in circumference? 

20. How many feet of fence are there around a lot 49 ft. 
wide, 87 ft. long? 

21. How many bricks 8 in. by 4 in. by 2 in. would make a 
cubic foot ? 

22. 13 is one factor of 1,001. Find the other two prime 
factors. 

23. What are the three equal factors of 343? 

24. What is the square root of 1,225 ? 

26. At 4^ miles per hour, how long will it take a man to 
walk 37^ miles ? 

26. What will be the cost of 9 dozen hata at $ 1.33^ each? 

MEASUREMENTS. 

1137. Find the area of each of the following triangles and its 
altitude. 

When the area of a triangle is known and the length of the base, how 
can ita altitude be calculated ? 
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1. Base, 51 ft. ; other sides, 20 ft. and 37 ft. 

2. Base, 21 yd. ; other sides, 13 yd. and 20 yd. 

3. Base, 148 rods; other sides, 39 rods and 113 rods. 

4. Base, 28 chains ; other sides, 17 chains and 25 chains. 

5. Base, 75 inches; other sides, 20 inches and 65 inches. 

1138. Find the areas of the following quadrilaterals : 



6. 


Given ^5, 17; 


£0, 10; 


CD, 20; 


DA, 


13. 


AC= 21. 


7. 


Given ^ A 25; 


£C,Z9 


; CB.M 


; DA, 


50. 


AO- 56. 


8. 


Given ^5, 37; 


£0,15 


■ CZ), 39 


; I>A, 


17. 


AC= 44. 


9. 


Given AB, 111 ; 


5C, 45 


; CD, 25 


; DA, 


113. 


AC= 132. 


10. 


Given A£, 113; 


£C. 17, 


, CD, 39 


; DA, 


111. 


A 0= 120. 




1139. Slate Problems. 

1. A and B rented a field for a year for $175. A put in 6 
horses for the whole time, B put in 5 horses for 11 months and 3 
horses for 5 months. How much of the rent had each to pay ? 

2. A bankrupt surrenders property worth $1,287 for the 
benefit of three creditors to whom he owes $750, $1,125, and 
$1,245, respectively. How much should each creditor receive ? 

3. Four persons rented a pasture for 26 weeks. K put in 
50 sheep and L 60 sheep for the whole time, M put in 70 sheep 
for 20 weeks, and N 90 sheep for 22 weeks. How much of the 
rent, $130, had each to pay? 
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4. A employs a capital of $ 2,500 in business, and at the end 

of 3 years takes into partnership B, who furnishes $4,000. Four 

years later they are joined by 0, with a capital of $5,000. At 

the end of 12 years from the commencement of the business, the 

profits, amounting to $15,000, are divided. What amount 

should each receive ? 

A's money is in the business how many years? B's, how many years? 
C*s, how many ? 

5. Four butchers rent a field, and pay for 6 months' rent 
$152.50. The first puts in 20 oxen for 10 weeks and 60 sheep 
for 8 weeks ; the second, 25 oxen for 8 weeks and 30 sheep for 7 
weeks; the third, 18 oxen for 10 weeks and 10 sheep for 12 
weeks ; the fourth, 30 oxen for 12 weeks. What share will each 
have to pay, counting 3 sheep equal to 1 ox ? 

6. A wall 700 yards long was to be built in 29 days. At 
the end of 11 days, 18 men had built 220 yards of it. How many 
extra men had then to be put to work, so that the wall might be 
completed in the given time ? 

7. If 5 needlewomen can do a piece of work in 11 days of 9 
hours each, how long will it take 3 needlewomen to do two such 
pieces, supposing them to work 10^ hours each day ? 

8. If 14 men can mow 168 acres in 12 days of 8 hours 15 
minutes each, how many acres can 20 men mow in 11 days of 7 
hours 48 minutes each ? 

9. If 12 men can do a piece of work in 20 days, what num- 
ber of men will be required to do four times as much work in a 
fifth part of the time ? 

10. A ship sailed with a crew of 60 men, and provisions for 
34 days, and 10 days afterwards, 12 persons were received on 
board from a sinking vessel. How long would the provisions 
last the 72 persons then on board ? 

How long would the provisions last the 60 persons at the time the sink- 
ing vessel was met? 
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11. If 76 boards, each 14 feet long and 10 inches wide, are 
worth $19.76, how much would 50 such boards be worth? 

12. If 7 men receive $126 for 5 weeks' work, how much 
should they receive for 9 weeks* work? 

13. If for 7«. 6rf. I can buy 9 lb. of raisins, how many pounds 
can I buy for £56 16s.? 

14. A field of grain was to be cut down by 40 men in 10 days. 
Eight of the men, however, failed to come. How long did it 
take the others to do the work ? 



TABLE, 



1140. Brooklyn ABsessments and Taxes for 10 years. 





Assessments. 


Tax Levies. 


Tax 

$1,000 

tlon. 




Real and 
Personal. 


For Bute 
Purposes. 


For County 
Purposes. 


For aty 
Purposes. 


Total Levy. 


Average 
Rate per 
of Valua 


1883 


? 298.936,506 


$ 874,088 


f 1,242,476 


% 5,632,795 






1884 


317,853,850 


733,669 


1,323,861 


6,287,462 






1885 


330,683.762 


889,559 


1,307.090 


7,383,911 






1886 


362,009,202 


929,273 


1,412,623 


7,180,990 






1887 


383,851,674 


907,663 


1,398,310 


8,266.643 






1888 


407,454,028 


940,517 


1,682,120 


8,503,581 






1889 


428,483,681 


1,344,023 


1,997,414 


9.298,236 






1890 


452,758,601 


949,253 


2,009,518 


8,709,541 






1891 


466,914,249 


589,178 


2,159,879 


9,241,130 






1892 


483,738,129 


888,297 


2,240,613 


10,324,617 






Av. of 














10 yr. 















Find for each year the total tax levy, and the tax rate in dol- 
lars, cents, and mills per $ 1,000 of assessed value. 

Find the average assessment per year ; the average tax levy 
for state, county, and city purposes ; and the average tax rate. 



SDBFA.CB3 OP SOLIDS. 
SURFACES OF PSISMS AXD CYLINDERS 



1. Find the convex surface of a aqoare prism, 
one side of its base being 4 inches and its height 
6 inches. Draw the development. 

Note. — The convex eaiCaee a the Eoibux ezcliuive of the 

2. Find the convex surface of a triangular 
priBm, each side of whose base measures 4 inches 
and whose altitude is 6 inches. Draw the devel- 
opment. 

3. Find the convex surface of an hexagonal prism, 
each side of its base being 4 inches aud its altitude 6 
inches. Draw the development. 

4. Can you show that the convex surface of a 
prism is found by multiplying the perimeter of the 
base by its altitude (height) ? 

6. Find the convex surface of a cylinder, the 
diameter of its base being 4 inches and ita height 6 
inches. 

6. Kow do you find the entire surface of a prism 
or cylinder ? 

7. What is the entire surface of a cube whose side 
is 7 inches? Of a cnbe whose side is x inches? 

8. The entire surface of a cube is 216 sq. in, What is the 
length of one side ? 

9. The convex sur&ce of a cube is 144 eq. in. Find the 
entire surface. 
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10. Find the entire surface of a square prism, one side of 
whose base measures 4 inches, and whose altitude is 6 inches. 

11. The convex surface of a square prism is 600 sq. ft., the 
altitude is 15 ft. What is the length of one side of the base? 

12. The entire surface of a square prism is 1,650 sq. in. One 
side of tha base measures 15 inches. What is its convex surface ? 
What is its altitude? 

13. Find the entire surface of a square prism whose convex 
surface is 540 sq. in., and whose altitude is 15 inches. 

14. What is the entire surface of a cylinder whose base has a 
diameter of 1 foot, and whose altitude is 1 foot? 

SURFACES OF PYRAMIDS AND CONES. 

16. The convex surface of a square pyramid 
consists of how many equal triangles ? Find the 
convex surface when one side of its base meas- 
ures 4 inches and its slant height {AX) 6 inches. 

Draw the development. 

16. The convex surface of a pyramid is equal 
to the perimeter of the base multiplied by what? 

17. Find the entire surface of the above pyramid. 

18. Calculate the entire surface of a square pyramid whose 
slant height is 18 inches, the area of its base being 144 sq. in. 

19. Find the entire surface of a triangular pyramid whose 
three convex faces and the base are equilateral triangles, each 
side measuring 2 inches. 

20. Draw the developed convex surface of a 
cone, the diameter of whose base is 4 inches, and ^'^ 
whose slant height is 6 inches. 

Calculate the convex surface. 

21. How many square inches of paper would 
be required to cover the side and the base of a cone 6 inches in 
diameter at the base, and having a slant height of 10 inches ? 








VOLUMES. 
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6 In. 





22. Calculate the slant height of a cone whose 
altitude is 12 inches, the diameter of its base being 
10 inches. What is its convex surface ? 

23. What is the entire surface of a cone, the 
diameter of whose base is 6 inches, and its slant 
height 10 inches ? 

Draw the development. 

24. A semi-circular piece -^ 
of paper 6 inches in diam- 
eter is folded into a hollow 
cone (without overlapping). 
What will be the diameter 

AB of the mouth of the cone (the base) ? What will be tho 

slant height BCl 




VOLUMES OF PRI8M8 AND PYRAMIDS. OF CYLINDERS 

AND CONES. 

1145. Slate Exercises. 

Suggestion. — Have tlie pupils construct of cardboard a hollow square 
prism of convenient size, and a pyramid having base and altitude respectively 
equal to those of the prism. Let them use sand or water to ascertain how 
many times the contents of the pyramid must be taken to exactly fill the 
prism. 

Volume of prism or cylinder = area of base X altitude. 

Volume of pyramid or cone = area of base X \ altitude, 

1. Find the volume of a square pyramid, the area of the 
base being 9 square feet and the altitude 6 feet. 

2. What is the volume of a square pyramid whose altitude 
is 12 inches, one side of the base being 10 inches? 

3. The base of a prism is a triangle whose sides measure 3, 
4, and 5 inches respectively. Find the solidity, its altitude 
being 10 inches. 

4. The base of a prism 19 feet high is a rectangle whose sides 
are 9 feet and 13 feet. How many cubic yards does it contain ? 
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6. Find the volume of a prism whose bases are equilateral 
triangles, each side being 4 ft., and the height of the prism being 
12 ft. 

6. How many cubic feet are there in ^^,1^^^-^^ 
a stone roller 6 ft. long, S ft. in circum- 
ference ? 

7. Find the volume of a cone whose 
altitude is 18 meters, diameter of base 6 
meters. 

8. How many gallons of oil (231 cu. in.) will fill a cylindrical 
tank 5^ ft. high, radius of base 3 ft. ? 

9. Measure accurately the interior dimensions of a quart or 
a pint cup, and calculate its volume. 

Note. — How many cubic inches in a quart, liquid measure? 

10. Measure the interior dimensions of a peck or a bushel, 
and calculate its volume. 

11. Pour a quart or a pint of water into a paper box having 
a rectangular base, and calculate the number of cubic inches of 
water in the box. 

What would be the depth of a quart of water in a box whese 
base measures 5^ by 3 inches ? 

LUMBER MEASURE. 

1147. Lumber is measured in hoard feet. A board foot is 1 
foot long, 1 foot wide, 1 inch thick. 

A board 16 feet long, 1 foot wide, 1 inch thick, contains 16 
board feet. 

A board 16 feet long, 9 inches wide, 1 inch thick, contains 
(16 X f ) board feet, or 12 board feet. A board of the same length 
and width, 2 inches thick, contains (12 X 2) board feet, or 24 
board feet. 

In practice, the term hoard foot is seldom used, the word foot 
alone being generally employed. 
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1148. Find the number of feet (board feet) in each of the 
following boards and planks: 

1. 16 feet long, 12 inches wide, 1 inch thick. 

It 



2. 


14 






6 


C( 


It 


1 " 


3. 


12 






8 


(( 


tt 


1 " 


4. 


14 






12 


(( 


<i 


1 " 


5. 


16 






3 


(C 


u 


1 " 


6. 


12 






9 


<l 


(( 


2 " 


7. 


14 






3 


(( 


(( 


2 " 


8. 


16 






9 


a 


(( 


2 " 


9. 


14 






6 


(( 


<( 


2 " 


10. 


12 






8 


(( 


(C 


2 " 


11. 


18 






9 


<( 


(( 


3 " 


12. 


9 






12 


<( 


(( 


3 " 


13. 


20 






6 


11 


tt 


3 " 


14. 


15 






4 


It 


tt 


3 " 


16. 


12 






3 


tt 


tt 


8 " 



(( 



« 



(( 



M 



<( 



II 



l( 
4C 
tt 
l< 

l< 
tt 

It 

16. What is the cost, at $30 per thousand feet, of 15 planks, 
each 16 feet long, 9 inches wide, 3 inches thick ? 

17. Find the number of (board) feet of lumber required to 
floor a dock 36 feet long, 17 feet 6 inches wide, the planks being 
2J inches thick. 

18. Find the duty, at $1 per thousand feet, on the following 
lumber imported from Canada: 

150 boards, 13 feet long, 8 inches wide, 1 inch thick ; 

60 planks, 14 feet long, 9 inches wide, 2 inches thick ; 

40 scantlings, 15 feet long, 5 inches wide, 4 inches thick. 
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19. At $ 18 per thousand, what will be the cost of the boards 
necessary to enclose a field 160 yards long, 120 yards wide, with 
an open fence 4 boards high, each board 6 inches wide, and 1 
inch thick ? 

MENSURATION. 
IISO. Slate Problems. 

Area of circle = \ circumference X \ diameter. 
Area of sector = \ arc X \ diameter. 

1, Find the area of a semicircle whose radius ^^. -*^ 

is 20 feet. / V 

3. How many square inches are contained in 
a sector of 60^, the radius of the circle being 15 
inches? 

3. A square is inscribed in a circle 10 inches 
in diameter. Find its area. 

z = side of square, a^ = area. Find x* from the 
right-angled triangle, without finding the value 
of a:. 

4. What is the difierence between the area of 
a circle of 10 inches diameter and that of the inscribed squkre ? 

5. The sides of the above inscribed square are chords of 
arcs of 90®. Find the length of an arc of 90®, and of its chord. 

6. A segment of a circle is that portion of the 
surface included between an arc and its chord. Find o 
the area of a sector of 90® and the area of the seg- 
ment, the radius of the circle being 10 inches. 

7. Calculate the area of a circle whose radius is 1 inch. Of 
a circle whose radius is 2 inches. What is the ratio of the t.wo 
areas? 

8. What is the ratio between the area of a circle whose radius 
is 1 inch and that of a circle whose radius is 3 inches? 

The area of a circle = square of radius X ? 





MENSURATION. 
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9. How many square yards are there in a circular walk, the 
radius, AB^ of the inner edge of walk being 10 
feet, and that of the outer edge, AO^ being 15 
feet? 





(Find the difference between the area of a circle of 15 
ft. radius, and that of a circle of 10 ft. radius.) 

10. A circular flower-bed 20 feet in diameter 
is surrounded by a walk 5 feet wide. How many square feet of 
surface does the walk contain ? 

. (If you have to subtract 100 times 3.1416 from 225 times 3.1416, how can 
you shorten the work ?) 

11. How many square inches are there in the surface of a 
frame 3 inches wide, around a looking-glass 6 
inches in diameter? 

(Area = ? X 3.1416.) 

12. What is the ratio between the surface 
of the above frame and that of the looking- 
glass ? 

(Indicate operations and cancel.) 

13. • What is the area of a walk 5 feet wide around the out- 
side of a square plot containing 400 sq. ft. ? 

(What is the area of the large square, including 
the walk?) 

14. The outer edge of a walk 5 feet wide, 
surrounding a plot of ground, measures 120 
feet, the inner edge measures 80 feet. How q 
many square feet does the walk contain ? 

(The " average " length of the walk is ^.^±^ « 100 ft. ; that is, its 
length measured on a line along the center of the walk.) 

15. Find the ratio between the area of a triangle whose sides 
measure 16, 30, and 34 feet, respectively, and the area of 
another whose sides are 32, 60, and 6S feet. 



ft 5 




iOOdq.ft 




A 


?ft. 


B 



Itt, 



D 
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SURFACE OF SPHERE. 

Take a wooden hemisphere and drive a tack into the 
center of its curved surface. Commencing at the tack, carefully 
wind a waxed cord about the curved surface, in the way a boy 
winds a top. When this surface is exactly covered, cut the cord. 





Wind the same cord around a tack driven into the plane sur- 
face of the base of the hemisphere, pressing it closely to the sur- 
face. When the latter is entirely covered, just one-half of the 
cord will be used. 

If a sphere is cut through in any direction, the section made 
will be a circle. The section formed when the sphere is cut 
through the center is called a great circle. 

The above experiment shows that the surface of the hemi- 
sphere is equal to that of two great circles of the same sphere. 



Tho surface of a sphere is equal to that of four great 
circles. 

Since the surface of a great circle of the sphere is \ diameter 
X -J- circumference, the surface of the sphere is ^ diameter X \ 
circumference X 4 = diameter of sphere X the circumference. 

Calling the radius of a circle R, and using the Greek letter 
IT instead of 3.1416, we have 

Diameter of circle = 2R. 

Circumference of circle = 2 irR. 

Area of circle = irl^. (| of 2 jB X | of 2 irR.) 

Surface of sphere = 4 vR^. 
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1153. Slate Exercises. 

16. Find the surface of a sphere whose radius is 1 inch. 
Of a sphere whose diameter is 2 inches. 

Of a sphere whose circumference is 6.2832 inches. 

17. At 10 cents a square foot, what will be the cost of gilding 
a sphere 12 inches in diameter ? 

18. Find the ratio between the surface of a sphere 1 foot in 
diameter, and the convex surface of a cylinder 1 foot high, the 
diameter of the base 1 foot. 

19. What is the ratio between the surface of the above sphere 
and the entire surface of the cylinder ? 

20. Find the surface of a sphere whose circumference is 20 
inches. 

CUBE ROOT. 

1155. To cube a number is to employ it three times as a 
factor. 

The cube of 4, written 4', is 4 X 4 X 4, or 64. 
Find the cube of 1, 9, 6, 3, 6, 8, 2, 7. 

To find the cube root of a number is to find one of the three 

equal factors of the number. 

The cube root of 343, written \/343, is 7. 

The cube of 25, 20 -f 5, is equal to the following : 

We have seen (Art. 1031) that 

(20 + 5)» - 20» + 2 X 20 X 5 + 5> 
Multiplying by 20 + 5 we have 

Product by 20 = 20» + 2 X 20* X 5 + 20 X 5« 

Prodactby 5- 20«x5+ 2x20x5» + 5» 

(20 + 5)» = 20» + 3 X 20« X 5 + 3 X 20 x 5« + 5» 
which may be written in this way, 

20» + [(3 X 20») + (3 X 20 X 5) + 6»] X 5. 
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Extract the cube root of 15,625. 

We see by inspection that 20 -h 5 

the cube root is between 20 15 625 

and 30; that is, 20 + «. Sub- ^20V= 8 000 

tract from 15,625 the cube of . ^-rf.^ ^ ^_ -^^7— . _ 

20. 8.000. The remainder. 3 X 20» = 1,200 7,625 remainder 

7,625. is equal to the second 3 X 20 X 5 = 300 

number multiplied by the sum 5' = 25 

of three times the square of 1,525 7,626 

the first (1,200), etc. Using 

1,200 as a trial divisor, the second number is seen to be 6 or less. 

Taking 5 as the second number, we add to the 1,200 three times the 
product of the first and second (300), and the square of the second (25), 
making a total of 1,525. Multiplying this sum by the second number, we 
get 7,625, which is equal to the difference between 15,625 and 8,000. The 
second number is, therefore, 5, and the cube root of 15,625 is 25. 

^^110,592 \/658,503 

40 + 8 8 7 

110,592 658^503 

•40» - 64.000 8»= 512 

3 X 40» - 4,800 46,592 3 X 80» = 19 200 146,503 

3 X 40 X 8 - 960 3 X 80 X 7 = 1,680 

83= 64 V= 49 



5,824 46.592 . 20,929 146.503 

Ans. 48. Ans. 87. 

In the last example we point off three places, beginning at the right, and 
find the greatest cube in the first period, placing its cube root as the first 
figure of the answer. 

1157- Fi^^ ^^® cube root of the following : 

1. 2,197 6. 238,328 11. ^^^ 

2. 9,261 7. 421,875 12. 3.375 
8. 32,768 8. 551,368 13. l||f 
4. 68,921 9. m 14. 1^^ 
6. 148,877 10. ^ffi 16. 5^ 



MEHSDEATION. 



VOLUME OF SPHERE. 



11 58 Cut op a sphere (a round potato, for iostancs) into a number of 
small pieces, passing the knife ia each case through the center of the sphere. 




Each piece is a solid, bavmg for its ba«e a portion of the surface of tJie 
sphere, and for its altitude tlie rSidius of the sphere. 

When the pieces become very nomeroue, the base of each iiia3' be con- 
sidered a plane, and the solid a pyramid. The volume of each pyramid is 



equal (o the base X | a!tit:ude ; and the total volume of all, which is the 
volume of the sphere, is equal to the total surface of all the bases, which is 
the surface of the sphere, multiplied by \ altitude, that is, ^ radius. 

Surface of sphere = ^irB^, 
therefore, volume of sphere = iirM' X-Jfl = f ir.ffi'. 

1159. Slate ExeroiBes. 

1. Fiad the volume of a sphere whose radius is 3 inches, 

2. If the diameter of a sphere is 3 inches, what is its volume ? 

8. What is the ratio between the volumes of two spheres 
whose, diameters are 1 foot and 2 feet, respectively? 

4. Find the ratio between the volume of a sphere 1 foot in 
diameter, and that of a cube whose side is 1 foot. 
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5. The radius of a sphere is 18 inches. What is the circum- 
ference of a great circle ? The surface ? The volume ? 

6. What is the weight of an iron cannon-ball 12 inches in 
diameter, considering the weight of a cubic foot of water aa 1,000 
ounces, and considering iron 7.5 times as heavy as water ? 

7. Find the ratio between the volume of a sphere 4 inches in 
diameter, and that of a cylinder 4 inches in altitude, radius of 
base 4 inches. 

Note. — Indicate the yoluzne of each, and cancel. 

8. A man has a cubical block of hard wood, its side measur- 
ing one foot, which he wishes made into a sphere one foot in 
diameter. What decimal part of the block is cut away ? 

The volume of the sphere is about what fraction of the volume 
of the cube? 

CUBE BOOT. 
1162. Find the cube root of 9,988,375. 

When the root contains 2 15 

more than two figures, con- 9'938'375 

tinue, as shown in the accom- 

o 



panying example, taking for 

divisor three times the square 8 X 20* = 1 200 1 938 

of the first two figures con- 3 X 20 X 1 = 60 

sidered as tens, plus three times 1' = 1 1 261 

the product of the first two 3 x 210' = 132 300 677 375 

fiffures considered as tens by o v^ oi a v> k q i kh 

*i II.' A 4: ^ II. " 3 X 210 X 5 = 3 150 

the third figure, plus the square ^^ 



of the third figure. 



135 475 677 375 



1163. Find the value of the following : 

1. \/l,442,897 8. ■</3,723,875 6. </12.977875 

2. >^1 ,906,624 4. ■v/39,651,821 6. \/66.923416 



ANNUAL INTEREST. 623 

ANNUAL INTEREST. 

1171. Slate Problems. 

Detroit, Mich., June 1, 1890. 

Four years after date, without days of grace, I promise to pay 
to the order of Daniel W. Lawler, Six Hundred Dollars, value 
received, with annual interest at six per cent. 
1 6003%. George Oxnard. 

1. Find the amount due June 1, 1894, no payments of prin- 
cipal or interest having been made. 

1172. When the maker of a note fails to keep his contract to pay 
interest annually, the laws of some states, including Michigan, permit the 
collection of simple interest on the deferred payments of interest. 

Principal, $600.00 

Interest, 4 years, at 6%, 144.00 

3 years' interest, at 6%, on the 1st year's interest, $36, 6.48 

(I <( t( C( II 11 OJ ti II It 

1 II II II II II il OJ it II II 

Amount due June 1, 1894, $ 

2. Find the amount due, at 5%, for 5 years, on a note for 
$1,200, annual interest being unpaid. 

3. What is the amount of a note for $720, at 4 years, at 
4^%, annual interest unpaid after the first year? 

4. The maker of a note for $900, with annual interest at 
7%, makes the first and the second interest payments when due. 
How much will he owe at settlement, 6 years after the date of 
the note ? 

5. Find the difference between the amount due at 6% for 3 
years on a note for $ 300, annual interest unpaid, and the amount 
of the same sum placed at compound interest for the same time 
at the same rate. 

6. Find the amount due March 1, 1899, on a note for $500, 
dated March 1, 1893, with interest at 6%, annual interest 
unpaid after the third year. 
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U.S. QOVERNMENT LANDS. 

Ili73> Id larvejing gavornment laodfl, a line b ran east and west, 
calleil llio bau line, and ooa parpeudicolu to it, called the prtrunpo^ 
mtridyan. 

Piuallel linea are ran Qorth 
and Boutb, and eut and west, 6 
miloe apnrt, forming squaree, 
called loicniAipi. The row of 
U)wnBhi|>a adjoininf; the prin- 
cij>al meridian is called Rtmge 1 
East or West, according to its 
location. The row of townships 
north of the base line is called 
Townthip 1, North; the row 
above, Townthip 2. North, etc. 

The lowDsbip in the diagram 
marlted by a star (*) is designated 
3 T. S., K. 2 E. (third township 
south of base line, in the second range east of the principal meridian). 

1174. A township, which contains 36 square miles, is divided into sec- 
tions one mile sqaaro, nnmbered as in the diagram, No. 1 being fonnd at 
the northeast corner. Each section contains 640 acres. 

TOWNSHIP ^^1'°" 



e 


S 


4 


3 


2 


, 


7 


a 





10 


11 




IS 


IT 


IS 


la 


14 


.,i 


la 


20 


21 


22 


23 


" = 


30 


ZS 


2B 


2T 


2S 




3. 


32 


33 


34 


36 


.. 






1175. Sections are divided into balf-Boctions (320 A) and quarter-sec- 
tions (160 A.), and the latter are subdivided into half quarter-sectioDB 
(80 A.) and quar(«r quarter- sections (40 A.). 
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117& Slate Problems. 

1. Find the cost of the S.W. { of the N. ^ of sec. 13, T. 7 
N., R. 4 E., at $1.87^ per acre. 

2. What will be the cost of fencing, at 75^ per rod, the W. 
^oftheN.W. iofsec. 36? 

3. Mr. Thompson owns sec. 1, and his brother owns sec. 30 of 
the same township. What is the length of the shortest line 
between the boundaries of the two farms? 

4. A road runs east and west between townships 4 and 5, 
south. Another road runs north and south between R. 7 and 8 
east. How far is it by road from the north-east corner of T. 5 S., 
R. 10 W., to the north-west corner of T. 7 N., R. 8 E.? 

5. How many feet of boards, 6 inches wide, would be needed 
to build an open fence, 4 boards high, around the N. J of the 
S.W. i of sec. 16? 

6. The owner of sees. 19 and 20 has sold the W. ^ of N.W. J 
of sec. 19; also the N. i, the N. ^ of S.E. \, and the S.E. i of 
the S.E. \ of sec. 20. Draw a map of the land he still owns, and 
calculate its area. 

METRIC SYSTEM. 

1177. The metric system, which is used in nearly all the 
countries of continental Europe, is based upon the meter. The 
length of the meter is one ten-millionth part of the length of the 
meridian from the equator to the poles — about 39.37 inches. 

1178. The subdivisions of the meter are denoted by the Latin 

prefixes milli (yuW)» ^^^^^ (yirr)' ^^^^ (tV)- -^^^ *^® multiples, 
the Greek prefixes deka (10), hecto (100), kilo (1,000), and 
myria (10,000) are used. 

1179. It will be noticed, in the table below, that small 
letters are used for the abbreviations of the Latin prefixes of the 
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subdivisions, and capital letters for the Greek prefixes of the 
multiples. 

The following is the table of 

USOl Measures of Length. 

10 millimeters (mm.) 1 centimeter (cm.) 

10 centimeters 1 decimeter (dm.) 

10 decimeters 1 meter (m.) 

10 meters 1 dekameter (Dm.) 

10 dekamet^rs 1 hectometer (Hm.) 

10 hectometers 1 kilometer (Km.) 

10 kilometers 1 myriameter (Mm.) 

1181. The units of this table in common use are the centi- 
meter, the meter, and the kilometer. 



A person who wishes to huy 124 meters of cloth, would not ask 
for 1 hectometer 2 dekameters 4 meters, any more than a New York mer- 
chant would tell a person who owes him $38.75 that his bill is 3 eagles 8 
dollars 7 dimes 5 cents. 

1183. Long distances are expressed in kilometers. The thickness of 

wire is given in millimeters. 

1184. Problems. 

1. What will be the cost in francs of 380 m. 75 of dress 
goods at 2 f. 60 per meter? (380.75 meters @ 2.60 francs.) 

2. How many square meters in a piece of carpet 26 m. 50 
long, 85 cm. wide? 

3. How many square meters in a circle whose diameter is 
15 meters? 

4. An are is a surface 10 meters long, 10 meters wide. How 
many ares in a field 135 meters long, 69 meters wide ? 

5. Find the area in ares of a right-angled triangle whose 
base is 245 meters, hypotenuse 875 meters. 



o— 
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6. A sUre is a cubic meter. What will be the cost, at 
8 £ 50 per stere, of a pile of wood 10 meters long, 1 meter wile, 
3 m. 25 high? 

7- A cube one deciis-erer each way contains a liter (!.}, whi^h 
is the principal unit of dry an i I: y^^ measure- 
How many liters' capacity has a tank 10 m. 50 Ic:ig. 8 m. wide, 

6 m. 50 high? 

8- How manv bottles, each containing L 75, can be Slled 
from a hogshead ccnrainiLg 222 L ? 

9- How much will be received for 36 bags of beans, each con- 
taining 68 liters, at 1 inark 25 per dekaliter? 

10. A liter of water weighs a kilogram (l,0»liO grams). How 
many kilos of oil wcali a tank contain, its dimensions t^ing 5 
meters X 4 meters X 3 meters, the weight of the oil being 9:^*^ 
of the weight of water? 

11. Assuming the length of the meter as 39.37 inches, what 
is the length of the kilometer ? 

1185, Greater aocaracy is asffured in or-eratioas requiring mnltif lication 
and division by ind::a».r:g ;Le ^p^raiions beforehand, and performing the 
diyvion la«t. 

Length of meter in yards 55:5i. i n:ile = 1,760 yd. 1 km. = 1.000 nu 



3o 



^^^39 37x1.000^ 3^37 ^^ 
3^5x1,7^jO 30x176 

12. Mt. Blanc is 48CO m. high. How many feet high is it? 



In the following ten problems call the meter 40 inches. 
Give answer in two decimal places. 

13. How many cubic inches in a liter? (See problem 7.) 
How many quarts? 

14. How many bushels in a hectoliter? How many gallons? 
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15. How many pounds in a kilo, when a cubic foot of water 
weighs 1,000 oz. ? (See problem 10.) 

16. What would be the circumference of the earth in miles if 
the meter measured 40 inches? 

(The meter is looAooo ^f what part of circumference?) 

17. How many square yards in a square meter ? 

18. How many acres in a hectare ? (See problem 4.) 

19. How many rods in a hectometer? 

20. How many cubic feet in a stere ? (See problem 6.) 

21. How many troy grains (7,000 to av. lb.) in a gram? 
(See problem 15.) 

22. How many kilometers in a mile ? 

1187. Measnies of Surboe. 

100 sq. mm. = 1 Bq. cm. 
100 sq. cm. » 1 sq. dm. 
100 sq. dm. =- 1 sq. m. » 1.196 sq. yd. 

1188. The square meter is the principal unit of surfjEM^es, each as waUs, 
ceilings, floors, etc. 

100 centiares (ca.) « 1 are (a.) = 119.6 sq. yd. 
100 ares » 1 hectare (Ha.) » 2.47 acres. 

1189. The are is the principal unit of surface of small plots of land. 
The area of a farm is expressed in hectares, of a country in square kilo^ 
meters. 

1190. Heasmes of Tolmne. 

1,000 cu. mm. = 1 cu. cm. 
1,000 cu. cm. « 1 cu. dm. 
1,000 cu. dm. =. 1 cu. m. = 35.316 cu. ft. 

1191. The principal unit is the cubic meter. 
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U92. The stere (cabic meter) is ased for measuring wood. 

10 decisteres (dst.) = 1 stere (st.) = 35.316 cu. ft. 

10 steres = 1 dekastere (Dst.) 

The stere is the only unit nsed. 

1193. Dry and Idqnid Measures. 

10 milliliters = 1 centiliter 

10 centiliters = 1 deciliter Dry. Liquid. 

10 deciliters = 1 liter (1.) = .908 qt. = 1.057 qt. 

10 liters = 1 dekaliter 1.135 pk. = 2.642 gal. 

10 dekaliters = 1 hectoliter 2.837 bu. = 26.417 gal. 

10 hectoliters = 1 kiloliter 

10 kiloliters = 1 myrialiter 

1194. The liter and the hectoliter are the principal units. 

1195. Table of Weight. 

10 milligrams (mg.) 1 centigram 

10 centigrams 1 decigram 

10 decigrams 1 gram (gr.) 

10 grams 1 dekagram 

10 dekagrams 1 hectogram 

10 hectograms 1 kilogram (kilo) 2.2046 lb. 

10 kilograms (Kg.) 1 myriagram 

10 myriagrams 1 quintal 

10 quintals 1 tonneau (ton) 

1196. The kilo is the ordinary unit. Heavy articles are sold by the 
tonneau. 



CHAPTEK XV. 

AMEBEAIO EQUATIONS TWO UBraOWH QUASTITIES.- 

THBEE UHOOWn QUANTITIES.— FUSE QUADBATIOS.— 
AFFEOTED QUADBATIOS. 

ADDITION OF ALOEBBAIO QUANTITIES. 
1199. Sight Ezeidaes. 



Add: 












1. 2 fours 


2. 6 hundredths 


3. $4 


4. 


s^ 


5. 7a; 


3 fours 


8 hundredths 


$5 




bf 


4a; 


4 fours 


10 hundredths 


$7 




S^ 


2a: 


5 fours 
? fours 


12 hundredths 
? hundredths 


$8 
$? 




9f 


hx 
?x 


6. -^ 2a 


7. + 3 a: %. —bocy 


9. 9 ahc 


10. 


— 24a:yz 


- 4a 


-- 4a; — 4ary 


\hahc 




— bxyz 


- 6a 


+ 5a; — 3cy 


6abc 




— ^2 


7a 


+ 10 X -"^xy 




abc 




— Ibocyz 



— 19 a +? X -?xy ? abc - ? xyz 

1200. In the quantities 2 a, 3 a;, bxy, lb abc, the numbers 2, 
3, 5, 15, are called coefficients. When no coefficient is expressed, 
1 is understood. Thus, abc = 1 abc. 

Where no sign is expressed, + is understood. 

1201. What a person has may be represented with a plus 
sign ( + ) placed before the amount; debts may be shown by a 
minus sign (— ) placed before the amount. 

530 
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A has $500; B owes $300. If they unite their fortunes, what 
will they be worth together? 

+ $500 
-$300 
+ $200 

Both together are worth $ 200. 
The sum of + 500 and - 300 is + 200. 

1202. If A had $300 and B owed $500, the firm would be 

$200 in debt. 

(+ $300) + (- $500) = - $200. 



1203. Add: 






1. —2a 2. 7x 3. —bxy 


4. — 9a&(? 5. 


— ^Ascyz 


— 4a . —4a: — 4a:y 


\babc 


bxyz 


— 6a —2x xy 


6abc 


xyz 


7a hx 2xy 


— ahc 


\bxyz 



— 5a 6a; -?a;y ? ? 

1204. Can you give the rule for addition where the quantities 
have different signs ? Which sign does the sum take ? 

1205. Add: 

6. 3a:+14, -7a; + 9, —23, 4a;-5, -2a:, and3a:+ll. 

3a: +14 

-7a:+ 9 

-23 

4a:— 5 
-2a: 

3a:+ll 

7. 4a + 3a?, —2a, —7a: — 3a, —5a:, — 9a + a?. 

8. — 3i + (?, 4a + 66, 5& — 9(?, -3a, -2a-36 + 4c. 

9. ia:-8, -a: + 4, -\x-Z, 7a: +16, -5a; — 10. 
10. 4a: + 23, -8a: + 2i, -|a:+ll, -a: + 5, 9a:~3. 
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SUBTRACTION OF ALGEBRAIC QUANTITIES, 

1206. Oral Problems. 

1. The thermometer in the morning was 33 degrees, at noon 
it was 52 degrees. What was the difference in temperatare ? 

2. In December the thermometer was 10 degrees below zero. 
In July it was 90 degrees above. What was the difference in 
temperature 7 

8. Two cities are in the same latitude. One is in 34° east 
longitude, and the other in W west longitude. What is their 
difference in longitude ? 

4. What is the difference in longitude between two cities on 
the equator, one being in 56^ west longitude, and the other in 
47® west longitude ? 

6. A boy makes 40^ one day and 50^ the next. How does 
he stand at the end of the two days ? 

6. How would he stand if he made 40^ one day and lost 50^ 
the next day ? 

7. A man traveled from the town M, 60 miles due north, 
and then traveled 50 miles due north. How far is he from his 
starting-point ? 

8. One day a man goes 50 miles due north ; the next day he 
travels 70 miles due south. How far is he then from his starting- 
point? 

9. On Monday A is worth $250; on Tuesday he is worth 
$ 150. What has he lost in a day ? 

10. A man has $150 Jan. 1. Feb. 1 he owes $250. What 
has he lost in a month ? 

1207. The degrees above zero on a thermometer may be indi- 
cated by a plus sign (+) ; those below, by a minus sign (— ). 
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What is the difference between + 52° and + 33° ? Between 
+ 90° and - 10° ? 
Show by a diagram. 

1208. A has $600, B owes $400. What are they worth 

together ? 

(+$600) + (-$400) = ? 

How much better off is A than B ? 

(+$600) -(-$400)=? 

1209. In subtracting algebraic quantities, change the signs of 
the subtrahend, and proceed as in addition. 

1. From 8a take 2a. 5. From — 8 a take — 2 a. 

8a 



-2a 



6. From — 2 a take 8 a. 



Am. 6 a 7. From — 2 a take — 8 a. 

2. From 2a take 8 a. g. From 2 a take - 8 a. 

2a 
__g^ 9. From 3 a; + 14 take a: +10. 

^ws. -6a 3a:+.14 

3. From — 8 a take 2 a. 

— 8a 10. FromSar — 8 take-3a;-9. 

— 2a 

^715 —10a ^^' -^^^"^ a? — 28 take 5 a? - 37. 

4. From 8a take — 2a. 12. From 7a?+ 16 take 9a: — 4. 

13. From 6 a: take 2 a: — 5. 
+ 2a 

Am. 10a 14. From 8 a: take 9 a: + 3. 

15. From 3 a; + 2 a — 5 take a: — a — 9. 

16. From 7y-22; + i take — 8y + 6 6 — «. 

17. From c — d+e take c + d—f. 
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REMOVING PARENTHESES. 

1210. From 84 take the difference between 49 and 25. 

84 -(49 -25) = what? 
Would the result be the same if we should write the above 

84-49-25? 
What sign must be changed? 

1211, Write the following without parentheses : 

1. 57 + (33 - 16) = 74 4. (17-8)-(16- 14) = 7 

2. 92 -(63 + 25) = 4 6. 75 + 4 x (15- 10) = 95 

3. (43 - 10) + (24 - 5) = 52 6. 75-4 X (15- 10) = 55 

1nl2 Is there any change made in the signs of the first? In the signs 
of the second ? Of the third ? Of the fourth ? Of the fifth ? Of the sixth ? 



I. Solve the following equations. Prove the correctness 
of your answers. 

1. 6(2a;-5) = 5ar+12 

Note. 6(2 x — 5) means 6 times (2 x - 5), or 12 x — 30. 

2. 7(a: + 2) = 3a; + 50 4. 3(16 - a:) = 4(13 - x) 

3. 5(3 + a;) + 16 = 61 5. 15(a; - 3) = 2(189 - 16 ar) 

6. 38 -(11 -9 a;) = 10 a; 

Removing the parenthesis, we have 

38-ll + 9x=>10x 

Transposing, 9x — 10x=« — 38 + 11 

or, — X =» — 27 

Bringing — x to the right side of the equation, and — 27 to the left side, 
we have « 

(+)27-(+)* 

In practice, however, when the result is such as the above, — x« — 27, 
the signs of both members are changed, and the result becomes 

x-27 
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7. 2(a:-l)--2(2a;-19) = 3(a;-3) 

8. 6(2a;-5)-5a; = 12 

9. 5a; — 6(2a; — 6) = — 12 

10. ll:=i£+5a; = 19. 



1214. 1^-24^=2 
2 5 

Clear of fractions by multiplying both members of the equation 
by 10, and observe which sign must be changed to preserve the 
equality. 

When a; = 6, the above may be written 

Sx-e 4a;-4^2 



2 6 




Clearing of fractions, 




15a;- 30 -(8a;- 8) = 20 




Kemoving the parenthesis, 




15 a; 30 8a; + 8- 20 




Transposing, 15 a; — 8 a; 20 + 30- 


-8 


or, 7a;- 42 




a; = 6 





Note. — The horizontal line between the numerator and the denominator 
of the foregoing fractions has the eflfect of a parenthesis, the entire quantity 
above the hne being divided by the number below. 

i?^ = (18~6) + 2 24-4^^^^24-4) 

2 o 

?^ = iof(3a;-6) i^ = (4x-4) + 5 
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Solve : 

11. ?^+£^ = 8 



12. ^-Zl^llll:=2 



13. £^-?^_£ll3+2 = 



14 ^^ — ^ I ^— 7 _ 5g--3 
2 "^ 4 6 

IB. I^:i^-(ar + 2) = i5±^-£±2 
9 6 3 

16 ^0-5x _ 52 + 9x 
'3 7 

17. ^-(ix~^=ix+^x 

18. 2ar = 3 + 2Ja;-(5 + |ar) + 2f 

19. |a; + 9 = 2x + (|a:-|«) 



'"• i + l+f+f+31 = * 



21. faj-120 = ?4-10 

6 

22. a:-20 = C^+i5V 

23. a; + |+|=19 

24. 9(8a; + l)-4 = 4(9a; + 5) + 3 
26. 2a; + 3= ^'^~ - 
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12I6L Slate PtoUaiis. 

1. A certain nnmber is multiplied bj 3f ; 7 is subtracted 
froni the product ; tlie remainder is divided hj 16^ giving a quo- 
tient of 3. What is the number? 

2. Three-eighths of what number is 60 less than the number 
itself? 

3. Four persons are of the same age. If the first were ^ of 
his age older, the second \ of his age older, the third ^ of his age 
older, and the fonrth |^ of his age older, the sum of their ages 
would be 99 years. What is the age of each? 

4. A man spends ^ of his eamiags on board and lodging, \ 
on clothing and repairs, and ^ on sundries. At the end of the 
year he has $280 left. What are his yearly earnings? 



('=M+i+28o.) 



5. A boy gaye |^ of his marbles to one companion, and ^ of 
them to another. He then bought ^ as many as he originally 
had, and had 4 marbles more than he had at first. How many 
did he have at first ? 

6. A father's age and a son's age added together amount to 
138 years. Twelve years ago the father was twice as pld as the 
son. How old is each now? 

Let X =» son's age 12 years ago. 2x — father's age then. 

7. John has 80 cents, and William has 60 cents. How many 
cents will William have to give John so that the latter shall have 
2J- times as much money as the former? 

After William gives John x cents, the former has (60 — x) cents, and the 
latter has (80 + x) cents. 

8. In how many years will a man, now 25, be double the 
age of his 11-year-old brother? 

Let x — number of years. 25 + x and 11 + x = ages after x years. 
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9. A man has a cask of 60 gallons' capacity. He draws off 
one-fourth of its contents, and then fills it. If it takes 24 gal- 
lons to fill it, how many gallons did the cask originally contain? 

10. A number is divided by 3, and 40 is subtracted from the 
quotient, leaving a remainder of 104. What is the number? 

11. The difference between two numbers is 430. "When the 
greater is divided by the less, the quotient is 4, and the remainder 
is 76. What are the numbers? 



Let»-le88. e^^ = 4 + 



76 



less less 

12. A person pays $ 103 with 29 $2 and $5 bills. How many 
are there of each denomination? 

13. A father is 30 years older than his daughter. In 4 years, 
his age will be four times her age. What are their present ages? 

X and X + 30 =- present ages, a? + 4 and x + 34 = ages 4 years later. 

14. The product of two numbens is 180. If the smaller num- 
ber be increased by 3, the product of the two numbers will be 
225. What are the numbers? 

smaller = x; — = greater. 

15. A man's wages are $1 per day more than his son's. 
For 33 d^ys' work, the father receives $12 more than the son 
earns in 40 days. Find the wages of each. 

16. The sum of two numbers is 47; their difference is 17. 
What are the numbers? 

17. A mother is 41 years old. Her son's age is 5. In how 
many years will the son's age be ^ of his mother's? 

TWO UNKNOWN QUANTITIES. 

1217. Preliminary Problems. 

1. I paid a dollar for two 25^ balls and five bats. How much 
did I pay apiece for the latter? 
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2. When three times one number is added to five times 
another, the sum is 84. If the second number is 12, what is the 
first number? 

3. A girl paid 75^ for ^ pound of tea and 2J- pounds of 
coffee. The coffee cost 20^ per pound. What was the price of 
the tea per pound ? 

4. A man sold pigs at $5 each and lambs at $8 each, receiv- 
ing $42. He sold 4 lambs. How many pigs did he sell? 

5. Four times a father's age added to twice his daughter's 
age amounts to 180 years. The girl is 10 years old. What is 
the father's age? 

6. Eight peaches and seven pears cost 44^. The peaches 
cost 2^ each. What is the cost of a pear? 

7. Two pieces of cloth and eleven pieces of silk contain 152 
yards. There are 10 yards in each piece of cloth. How many 
yards in each piece of silk ? 

8. Two-thirds of a yard of linen and three-fourths of a yard 
of lace cost 40^. The price of the lace is 32^ a yard. Find the 
price of the linen. 

9. Three and one-half times one number added to four and 
one-third times a second number equals 60. The second number 
is 9. What is the first number? 

1218. Slate Exercises. 

Find the value of the unknown quantity : 

1. Sx + Ty =44. When a; = 2, find the value of y. 

2. 3y-f 52 = 34. Find the value of z ; y = 3. 

3. 2a; + llz = 152. x = 10; z = ? 

4. 14a:+7y = 98. x = S\] y = ? 

5. |a;+ f2 = 40. 2 = 32. 
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6. 


9«-25y = 8. 


«-12. 


7. 


3Jy + 4t2-60. 


2-9. 


8. 


16ar-192=49. 


2=5. 


9. 


7y- 32 = 18. 


y = 6|. 



10. 32 a; + 50y = 2,600. y = 20. 

1219. A boy gave 17^ for 3 lemons and 4 oranges, another 
boy paid 25^ for 3 lemons and 8 oranges. How much did the 
lemons cost apiece ? 

X = cost of lemons 3a: + 4y=17 (1) 

y — cost of oranges 3 a; + 8 y = 25 (2) 

Subtracting (1) from (2) 4 y = 8 

The oranges cost 2^ each y = 2 

How much apiece was paid for the lemons ? 

11. If 3 coats and 14 vests cost $78, and 2 coats and 14 vests, 
at the same rate, cost $66, how much does 1 coat cost? What is 
the price of a vest? 

12. Given 4a;+7y = 53 (1) 

2ar + 3y = 25 (2) 

to find the value of y. 

First multiply (2) by 2, making it 4 a; + 6 y = 50. Why ? 

13. What is the value of x in equation (1), when the value 
found for y is substituted therein ? Substitute the same value 
for y in equation (2) and find the value of x, 

1220. Find the values of x and y in the following equations : 

14. x+ y=15. 2a: + 3y = 38. 

16. 2a; + 2y = 30. a: + 3y = 27. 

16. 2a: + 3y = 18. 4a; + 3y = 24. 

17. 2a; + 3y = 40. 3a; + 2y = 35. 
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18. 7a; + 5y = 82. 2a; + 2y = 28. 

19. 5a; + 9y=14. 9a; + 5y = 14. 

20. 3ar + 5y=17. 8a; + 2y = 17. 

. Given }J. ^ ,i oo r To find values of x and y. 
(2) 7a; — 4y = 22) ^ 

Multiply (1) by 7, 7 a: + 21 y = 322 

(2) 7a:- 4y= 22 Subtract. 

25y = 300 
y= 12 

Substituting this value of y in (1), we have 

37 + 36 = 46 

a? = 46-36 = 10 

Answers, a; = 10, y = 12. 

21. a; + y = 18 Add or subtract. 
X — y= 4 

22. 4a; + 3y=17(l) Multiply (2) by 2 and subtract. 
2a;- y= 1 (2) 

23. 3a; + 4y = 48 Add. 

a; — 4y = 

24. 3 a; + 5 3/ = 13 (1) Multiply (1) by 7 and (2) by 3. 
7a; + 3y=13 (2) Subtract. 

25. 4a; + 5y= 32 Add. 
6a;— 5y = -2 

26. 3 a; + 4 2/ = 3 (1) Multiply (2) by 2. Add. 
12a;-2y = 3 (2) 

27. 5 a; = 6 y + 5 Transpose. 
3a; = 5y — 4 

28. 3a; + 5y+ 8 = 29. y-2a; = 8a; — 1 
2a;-- y-12 = 2y-4a; = 2/ + a; + 9 
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30. ^ + ^=17 Clear of fractions. 





5^+^2^ = 20 


31. 


ia; + iy-42 




i;r + |y=17f 


32. 


23x-7y- 3ar + 51 




lly-15a: + 2 


33. 


a; + y - 100,000 




5 a: , _42^ ^^ 4 640 
100 ^ 100 


34. 


3.r + 7 5 
3y-4 


« 


7^-6 „ 



5y + 3 



39. 





36. 


4ia; + 3|y 


-67 








7i ar- 


-Hy 


-12 




51 


36. 


se X 


+ 7) = 


= %- 


-9) 


2 




4(3 a; 


-8) = 


^I7y 


155 




37. 


2(a; 
x + 9 

y-3 


11)- 
32 
15 


2(y-' 


9)= 6 




38. 


,r 4 
3 


4-^ 
^ 4 


1-5 








.r 4 
3 


4 


1 1 




2a:- 


+ 5.y + 3 


— 6 








3a; 


-4y-2 










4 a; 

X- 


-7.y + 5 
-2y + 2 


= 5 









Slate Problems. 

1. The sum of two numbers is 37. Twice the first added to 
three times the second is 96. What are the numbers? 

(Let X = first number ; y = second number.) 

2. The difference between two numbers is 28. Five times 
the first less twice the second is 197. What are the numbers? 

(a?-i/ = 28; 5x-2y = 197.) 

3. The product of the first of two numbers by 5, added to the 
product of the second by 3, gives 87. The product of the first 
by 6, diminished by 5 times the second, equals 10. Find the 
numbers. 

4. Divide 65 into two parts whose difi*erence shall be 19. 

(Let X and y = parts. Solve also by one unknown quantity.) 
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6. A person pays $103 with 32 bills, some of them $2 bills, 
the others $5 bills. How many of each does he use? 

6. For 25 head of pigs and sheep, a farmer received $ 145. 
How many of each did he sell, if he sold the former at $ 7 each, 
the latter at $5 each? 

7. 10 oranges and 4 peaches cost 38^; 6 oranges and 7 
peaches cost 32^. Find the cost of an orange. Of a peach. 

8. 5 pounds of tea and 3 pounds of coffee cost $3.75; 8 
pounds of tea and 1 pound of coffee cost $5.05. What is each 
worth per pound? 

9. A farmer buys a certain numl^er of horses at $125 each, 
four times as many cows at $45 each, eight times as many sheep 
at $ 10 each, and half as many pigs at $5 each, spending $1,550 
for all. How many of each does he buy? 

10. A man paid 75^ for 2 pounds of raisins and 3 pounds of 
cheese. 5 pounds of raisins and 2 pounds of cheese at the same 
price would have cost 94^. What did each cost per pound? 

11. The sum of two numbers is 19. The sum of the second 
number and ten times the first, minus the sum of the first and 
ten times the second, equals 45. What are the numbers? 

12. Reduce -^ to an equivalent fraction, the sum of whose 
numerator and denominator shall be 126. 

X = numerator ; y = denominator. 

- = — ; ar + y = 126. 
y 13' ^ 

13. What fraction equivalent to ^ has 147 for the difference 
between its numerator and denominator? 

(a._y = _147. Why?) 

14. 10 pounds of coffee at 30^ per pound are mixed with x 
pounds of coffee at 25 ^ per pound. What is x equal to, when 
the mixture is worth 26^ per pound? 

26 x + (10 X 30) = 26 (10 + a;). 
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16. A grocer mixes green tea costing 60^ per pound with 
black tea costing 40^ per pound. He uses 100 pounds in all, 
and the mixed tea costs him 48^ per pound. How many pounds 
of each does he use? 

Let X =* number of pounds of black tea ; y =» number of green. Then 
? + y » number of pounds of mixed tea. 

a; + y=100; 40« + 60y-48(aj + y). 



THREE UNKNOWN QUANTITIES. 

1. Given the following: 

8a: + 2y- z=12 (a) 
5a?-4y + 3z = 16 (6) 
2a?+3y + 2z = 35 {c) 
to find the values of a:, y, and z, 

(a) multiplied by 5, 15 re + 10 y ~ 5 z = 60 

(b) " " 3, 15a:-12y+ 9z = 48 

Subtract, 22 y - 14 z = 12 (d) 

an equation containing only two unknown quantities. 

* 

(i) multiplied by 2, 10 a; - 8 y + 6 z = 32 

(c) " " 5, 10a; + 15y+10z= 175 

Subtract, -23y- 4z = — 143(e) 

an equation containing only two unknown quantities. 

Compare the two equations {d) and (e), which contain the 
same two unknown quantities. 

{d) multiplied by 2, 44 y - 28 z = 24 

{e) " " 7, -161y-28z = - 1,001 

Subtract, 205 y = 1,025 

y = 5 
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Substituting this value of y in (cZ), we have 

110-142 = 12, -142; = -98, 2 = 7. 
Substituting values of y and z in (a), we have 
3a; + 10-7 = 12, 3a; = 9, ar = 3. 
Ans. a: = 3, 

z = 7. 

2. Find the values of the unknown quantities in the following 

equations : 

a;-3y + 2z= 3 (a) 

2a;+ y + 3z = 22 (J) 

5a: + 2y + 7z = 51 (c) 

Multiply (a) by 2, and subtract from (6). Multiply (a) by 5, 
and subtract from (c). This gives two equations, each of which 
contains two unknown quantities. 

Compare these two resulting equations, and eliminate y, 

3. 5a;-2y+ 2= 10 (a) 
3a; + 8y-52 = 120 (5) 
7a; — 3y — 22= 8 (c) 

Eliminate 2 by comparing (a) and (S), multiplying the former 
by 5. Compare (a) and (0), multiplying the former by 2. 

4. 13a;- 4^+152= 317 

7a;+ 2y- 32= 89 
21a:-17y+ 92 = -104 

5. - 8a;+ y-122 = -259 

7a;- 4y + 252= 418 
13a;+ 2y-41z = -600 
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3 3 

2 6 

^ Sx — by . Q 2a: + y 

8 ^"2.v _ar y 
4 2^3 

a. 2 + 5^^=4y-3:r 

12 + ^^~^y:=2y+^'^""^y 



9. 



5ar — 3 3a?— 19 ^g 3y-a? 
4 4 6 

2a? + y 9a?~7 _ 3y + 9 4a? + 5y 
2 8 4 16 



I. Slate Problems. 

1. A man placed -J of his capital at 5% and the other third 
at 6%. At the end of a year, capital and interest amounted to 
$31,600. What was his capital? 

^ X tIt and fx J- -interest 
3 100 3 100 

2. A has 18 chestnuts more than B. If each finds 4 more, 
A will have four times as many as B. How many chestnuts has 
each? 

3. Two mechanics earn together $8 per day. One works 23 
days and the other 17 days, for which they receive together $ 166. 
What does each earn per day ? 

4. The sum of the first and the second of three numbers is 55, 
of the first and the third 62, of the second and the third 83. 
What are the numbers ? 
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6. The sum of two numbers is 53. Four times the first is 20 
more than twice the second. Find the numbers. 

6. A certain sum of money is divided among four persons. 
The first takes -J- of it, the second takes ^ of the remainder, the 
third takes | of what then remains, the fourth receives the 
balance, $24. What is the share of each of the other three? 

7. A merchant sold a lot of goods for $510, thereby losing 
■^ of their cost. What did the goods cost ? 

8. A man collected a bill for a physician and deducted -^ 
of the amount for his services. If he gave the physician $ 147, 
what was the amount collected ? 

9. Divide 130 J acres of land among three persons, giving 
the first 27^ acres more than the second, and the second 13f 
acres more than the third. 

10. A merchant has sold -f of a piece of cloth, and has remain- 
ing 16 yards more than -J- of the piece. How many yards did 
the piece contain originally ? 

11. A servant is engaged for a year for $280 and a suit of 
clothes ; he leaves at the end of six months, and receives $ 130 
and the suit. What is the value of the clothes ? 



MULTIPLICATION OF ALGEBRAIC QUANTITIES, 



\. Multiply a: + 3 by a; + 4. 
The product is equal to x times (re + 3) + 4 times {x + 3). 

a:(a; + 3).= a;' + 3a: 
4(a; + 3)= 4x4-12 



(a; + 3)(a; + 4)=a;'-)-7a; + 12 Am. 
Note. — a:' is read x square. The 2 is called an exponent. 
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< 

Multiply {x + 7) by {x + 8). 

X +7 
X +8 



Product by a:, a? + l x 

Product by 8, 8a; + 56 

a:»+15a; + 56 Am. 

1226. Multiply: 

1. ( ar + 5)by (a? + 2) 4. (2a: + 8)by( a? + 9) 

2. ( ar + 8)by (a? + 9) 6. (3ar + l)by( x + 1) 

3. (2a: + 5)by (ar + 2) 6. (2a;+ 1) by (2a;+l) 

1227. (ar^6)x(a: + 4) = ? 

X —5 

X +4 



a?(ar — 5) a^ — 5x 
4(a;~5) 4a?- 20 

a^ — x — 20 An8, 

Find products : 
Note. — (aj — 3) (x + 9) means a? — 3 multiplied by a? + 9. 

7. (a; — 3)(ar4-9) 10. (a:+5)(a;-5) 13. (2a:-6)(3a: + 3) 

8. (a:-6)(a:+7) 11. (2 a: - 6) (ar + 1) 14. (3ar + 6)(2ar-3) 

9. (a:-5)(a: + 5) 12. (a: - 6) (2 a; + 1) 15. (2a; + 3)(2ar-3) 

1229. (a:-5)(a:-4) = ? 

The product is equal to a:(ar — 5) ■— 4(a; — 5) ; that is, that 
4(a: — 5) is to be subtracted from x{x — 5). 

a:(a: — 5) = a:* — 5a;; 4(a: — 5) = 4 a; — 20. 

Placing the subtrahend under the minuend, and changing the 
signs of the former (Art. 1209), we have 

a;' — 5 a: 
-4a? + 20 
(a:-5)(a:-4) = a;"-9a: + 20 Ans. 
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X - 9 



1230. (x-7)(x-9)=? 

Using either as a multiplier, place one under 

the other. Commencing with x, say » X a = o;^, ^ — « 

— 9Xx = — 9x. Taking — 7 as a multiplier, say re* — 9 a; 

XX (-7) = -7a;, (- 9) X (- 7) = 63. Combin- -- 7 a? + 63 

ing, we get the product. j^^ a;^ - 16 a; + 63 



Note that the multiplication of a + (positive) quantity 
by a + (positive) quantity gives a + (positive) product ; that 
(+) X (~) or (— ) X (+) gives a — (negative) product ; and that 
(— ) X (— ) gives a + (positive) product. This is usually stated 
as follows : 



i, Like signs produce +, and unlike signs produce — . 

Give results : 

16. (ar-7)(a?-7) 20. ( a;+7)( a?- 6) 24. (2 a; + 7)(3 a: + 3) 

17. (a:-5)(ar-9) 21. ( ar-4)( a?-7) 25. (2a;-3)(3ar-2) 

18. (a: + 5) (a: + 5) 22. (2 a: -4) (3 a: -6) 26. (2a;-3)(2a: + 3) 

19. (ar-3)(a; + 8) 23. (2a? + 6)(3a;-7) 27. (2a;+9)(4a?-6) 

PURE QUADRATICS. 

1234. Given — ^^ = , to find the value of x. 

Clearing of fractions, 9a:' + 54 = 15a;'~ 330 

Transposing and combining, — 5 a:* = — 384 

Dividing by 6, and changing signs, a:* = 64 

Extracting square root, a? = ± 8. 



Since (— 8) X (— 8) = 64, the square root of 64 may be 
either +8 or — 8. It is written ±8, and is read ^'positive or 
negative 8." (It is sometimes less correctly called plus or 
minics 8.) 
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1236. Slate Exeraiaea. 
Find value of x, y, z, etc. : 

1. x'-13 = 36 11. (a; -3) (a: + 3) = 40 

2. 3.v» + 25 = 100 12. (a: +5) (a: +5) =10 a; +26 

3. 52'-13 = 32' + 37 13. (a: + 4)' = 8a: + 80 

4. 5(a:'+17)-3a;'+63=198 14. 2. + 64 = 5z« 

6. 5(a;'+17)-3(a:'-21)=198 15. 3:e'+18 = 2ia;' + 36 

6. y' + 2y + l-y' = 49 jg. (a; - 3)' - (a; - 5)» = 12 

7. (a; + 1)' - a:* = 49 „. (a:+7)(a:-9) = (a;-3)(a;-5) 
j^Mi5_ 2y'-18 ^g X 4_a:,9 

9. ?±1 = £^ 19. x+7_a;-3 



«-3 ?-9 x-5 x-9 

10. .20£^j0x 20. 2^::i^=2^^ 

a: — 1 x + 1 y — 5 y+7 

1237. Slate Problems. 

1. Find the dimensions of a field, the length of which is 
twice its breadth, its area being 1,800 square rods. 

2. The surface of the six equal faces of a cube contains 96 
square inches. Find the length of one edge. 

3. One number is fourth-fifths of another, and their product 
is 80. What are the numbers ? 

4. One-third of a number multiplied by two-fifths of the 
same number gives a product of 270. Find the number. 

6. Thirty per cent of a number multiplied by forty per cent 
of the same number gives a product of 300. What is the num- 
ber? 
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6. Thirty per cent of ::ny per cent of a niiiiiber is 300. 
What is the number? 

7. The base of a righr-angl^i triangle is f as long as the 
perpendicular, and the area c: ihe triangle is 96 square rods. 
Find the length of the base. What is tLe length of the hypote- 
nuse? 

8. The base of a right-angled triangle measures x yd., the 

perpendicular measures — yd. What is the length of the 

hypotenuse ? If the hypotenuse measures 15 yd., find the length 
of the base. 

9. The base of a right-angled triangle measures x ft., the 
perpendicular measures (x-^l) ft., the hypotenuse measures 17 
ft. What is the length of the base ? 

10. The difference between the squares of two consecutive 
numbers is 49. What are the numbers? 

AFFECTED QUADRATICS. 

1238. Preliminary ExerciBes. 

{x+V){x+l) = a? + 2x + \ 

The square of the sum of two quantities is equal to the square 
of the first + twice the product of the first and the second + the 
square of the second. 

{x-l)(x-\)=a?-2x+\ 

The square of the difference of two quantities is equal to the 
square of the first — twice the product of the first and the second 
+ the square of the second. 

{a + hy ^a' + 2ah + V 
(m — ny = m* — 2 mn + n' 
(10 + 5y = ICP + 2 X 10 X 5 + 5^ 
(10-3)' -=10'-2x 10x3 + 3' 
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1238. Oral Exeioises. 

Square : 

1. x + S 4. x+10 7. 30-1 10. x-y 

2. x-1 6. a-b 8. 40-1 11. 80 + 5 
8. x-9 6. x + y 9. m + n 12. 60 — 5 

1240. Sight ExerdBes. 
Extract the square root of 

1. x' + ex + d 6. x' + 2xy + y' 

2. 3^-l4:X + 49 7. x'-2xi/ + i/' 

3. a:»-18a; + 81 8. a'-2ai + 6* 

4. a:» + 20ar+100 9. a:»-24ar + 144 

5. a* + 2ai + b^ 10. a:' + 22a? + 121 

124L The square of (x + 3) consists of how many terms? Of 
how many terms does (x + 4)' consist? (a? + 5)'? 

1242. Supply term necessary to make a complete square : 

1. x' + ex + ? 6. a:* + 2a? + ? 

2. a;*-12a: + ? 7. x'-4:X + ? 

3. a;*-8a: + ? 8. a;»~10a: + ? 

4. a:»-16a; + ? 9. x' + Uxi-? 

5. x' + lSxi-? 10. a:»-22ar + ? 

1243. Slate Ezeroises. 

Given «' + 6ar = 27 

What number must be added to the first member of the equa- 
tion to make it a " complete " square ? 

If a number is added to one member of an equation, what 
must be done to the other member to preserve the equality ? 
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1244. Extract the square root of both members of the follow- 
ing equations, adding to both, where necessary, such a number 
as will make the first member a complete square. 

1. a;' + 6a: + 9 = 40 + 9 2. a;*- 12a; + 36 =28 + 36 

Eemember that (+ 7) x (+ 7) = 49, and that (- 7) x (- 7) = 49. 
.-. V49 = + 7 or — 7, written ±7; 

3. a:»-8a;+16 = 20 + 16 7. x'-Ux = 15 

4. a:'-16a:+64 = -39 + 64 8. a:*-22a; = 23 

5. a:'+18a; + ?=19 + ? 9. a:'+14a: = 51 

6. x' + 2x + ? = 2^ + ? 10. a;'-22a? = 48 

1245. Given a:»-10a; = 24. 

Completing the square, we have a:* — 10 a: + 25 = 24 + 25 = 49. 
Extracting the square root of both sides, we have 

ar - 5 = ± 7, 

x=7 + 5 = 12,or-7 + 5 = -2. 

Ans. 5 or — 2. 

1246. Find values of x : 

1. a:'-6a;=7 9. a:*-24a: = 

2. a:'- 12 a: =108 10. a:* -8a; = 384 

3. a:» + 2a; = 48 11. a;'-4a; = -3 

4. a;» + 18a;=115 12. a;' + 30a; = 175 
6. a;'-14a; = — 13 13. a;» + 28a; = 29 

6. a;*-10a; = 14. a;» + 22a;=104 

7. a;' + 20a;=125 16. a;'-16a; = -64 

8. a;' + 26a? = 56 16. a;» + 36a;=76 
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1247. To make the first member a complete square, you 
added the square of what part of the coefficient of :r? 

1248. Find values of x: 

1. x' + a;=12 6. x'+ 9a? = -20 
x' + x + (^y = 12 + (iy e. a;»-lla; = -28 

2. z'-Sx = lO 7. x'+l3z = -4i2 

3. a:» + 5a; = -4 9. a:>_17a:=18 

4. x' — 7a: = 8 10. a:' + 19a: = -18 

1249. When 3^ has a coefficient, divide both members hj the 
coefficient. * 

Dividing by 3, a:» + 3 ar = 28. 

Completing the square, 

^ + 3:r + (f)' = 28 + f = i^^ = ^ 
Extracting square root, x-{-^ = ±z^. 

Ans. 4 or — 7. 

1. 6a:*- 6a: = 36 6. Sx'+ 9a: = 54 

2. 9x'+ 9a: = 180 7. Sa:* - 72a; = - 160 

3. 7a:' + 28a: = 147 8. 7a;' + 49a: = 56 

4. 4a:' -40 a: = — 64 9. 3a:' + 21a: = 54 

6. 8a;»~16a: = 504 10. Sa;* — 25a: = — 20 
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1250. Slate Problems. 

1. The sum of two numbers is 12; their product is 32. 
What are the numbers? 

X and 12 — z « numbers. (12 — jc) x = product. 



2. The base of a rectangle is 50 
feet longer than its altitude. Its area is 
2,400 square feet. How long is the 
base? 



Areaaj' + 50 05 
2«00Bq. ft. 



«+ 50 



3. The perpendicular of a right- 
angled triangle measures 15 yards more than the base. 
The hypotenuse is 75 yards. Find the length of the 
perpendicular. 

[ a^a + (15 + a:)2 = 75'.] 

4. The hypotenuse of a right-angled triangle is 1^ 
times as long as the base. The area of the triangle 
is 150 square yards. How long is the hypotenuse? 

[Perpendicular = V( J a;)' — ac^ ; area = J base X perpendicular.] nJ^ 

5. The entire surface of a square prism is 170 
square feet. Its altitude is 6 feet, and one 

side of its base is x feet. Find the value 50 + 2x 

oi X. 



6. A garden 50 feet long, 40 feet wide, 
has a walk just outside it x feet wide. 
Find the area of the walk. 

If the area of the walk is 784 square 
feet, what is its width ? ^ 



+ 
5 



15X 



irods 



acres. 



7. A field, ABCD, contains 12 
Its length is 1|- times its 
breadth. How many rods long is 
the diagonal BC*i 







- 






. 50 ft. 

5 


£ 




()| 
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8. A flag-staff, AB, 50 feet high, was broken 
off at the point O. The broken part, resting on (7, 
reached the ground i>, 30 feet from the base of 
the staff. Find the length of the part broken off. 

9. A ladder, CE or DE, placed at a point E, 

in a street 5d feet wide 



B 








between the opposite 

houses, just touches 

the top of a house, DB, 

60 feet high on one side 

of the street, or the top of a house, 

CAy 56 feet high on the other side. 

Find the length of the ladder. 



DE = 60* + (58 - xf = CE* - 56' + ar«. 

10. ABCi^ a triangle. The side AB 
measures 13 feet; the side BC, 4 feet; 
AC, 15 feet. Find the altitude BD. 




DxC 



BD = AB* ~ AD' = BC - CD. 

11. ^J5aZ) is a trapezium. ^5 =34 ft.; 
BC= 20 ft. ; aZ)=40 ft. ; DA = 26 ft. 
The perpendicular BE measures 16 ft. 
Find the length of the diagonal AC and 
of the perpendicular ED, 




CHAPTER XVI. 





ELEMENTARY GEOMETRY. — PROBLEMS IN OONSTETIO- 
TION. — PRAOTIOAL APPLIOATIONS. — CALCULATION OF 
HEIGHTS AND DISTANCES. — MENSURATION. 

ELEMENTARY OEOMETBY. 

1251. Angles. 

When two straight lines meet at a point, they are said to form 
an angle, ^^^ 

The point at which the lines meet \y^ \^^^^ / \ 
is called the vertex of the angle. 

When two angles are formed by the meeting of two straight 
lines, they are called adjacent angles. A 
and B are adjacent angles. Q and D 
are adjacent angles. 

The angles E and 6r, formed by the 
intersection of two straight lines, are called vertical, 
or opposite angles, i*^ and -^T are vertical angles. JS ^^ 
and jP, F and O, G and ^ ^ and U, are adjacent /^\. 
angles. 

When two adjacent angles 
are equal to each other, each 
is said to be a right angle. 
The angles /, J, K, Z, M, 
iV, 0, P are right angles. 

An angle that is smaller than a right 
angle is called an acute angle ; one larger 
than a right angle is called an obtuse angle. 
Q is an acute angle ; i? is an obtuse angle. 

Angles that are not right angles are called, without regard 
to their size, oblique angles. 
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1252. Dedgnation of Anglea. 

The angle formed by the lines ST&nd TUm&y be called tlie 
(inple T. It ia frequently better to call it 
the angle STU or UTS. the letter at the 
verfci being placed between the two others. 

The use of the three letters is necessary 
where there ia more than one angle having 
ils vertex at the same point, as in the accom- 
panying figure, where UX, VX, and WX 
mcft at the point X. 

1253. HeaBnnment of Angles. 

An angle ia measured by the 
arc of a circle, the center of the 
circle being at the vertex of the 
angle. The angle 1 2 3 ia meas- 
tired by the arc YZ; the angle 
4 5 6 by the arc ah. 

1254. Oinnlar MeaBQTe. 

60 BBconds (") 1 minntB, 
60 minut«8 (') I degree, 

360 degrees (") 1 eircle, 

1255. The number of degrees in an arc or an angle ia deter- 
mined by & protractor. 




ELEMENTARY GEOMETRY. 559 

To measure an angle, XYZ, for instance, produce the lines 
YX and YZ. Place the point A of the pro- ^;^ 

tractor on the vertex ( F) of the angle, and the 
edge AC crsx the line YZ produced. Using the 
lower line of figures, read off from the protractor 
the number of degrees at the point where the line YX produced 
cuts the semi-circle. 

In measuring the angle DEF, the line AB 
is placed on EF, the point A on the vertex E, 





The number of degrees in this case is read from 

the upper row of figures. ^ ^ 

EXERCISES IN CONSTRUCTION. 

Note. — In the following 100 exercises, the ruler, the compasses, 
and the protractor may be used. 

The drawing should be carefully done with a sharp, hard pencil. 

1. Draw an obtuse angle formed by two lines, each one inch 
long. Draw an acute angle formed by two lines, each six inches 
long. Which is the larger ? 

2. Fold a piece of paper twice, so that the lines made by the 
creases will form four right angles. 

Fold a piece of paper so as to make four 
angles that are not right angles. 

3. The lines OH and IJ intersect at 
K, making four right angles. Which arc 
is longer, 7 8, or cc?? Which contains the 
greater number of degrees ? 

4. Draw two lines meeting at an angle 
of 45°. Two lines meeting at an angle of 90®. Two meeting 
at an angle of 135°. 

6. Draw two lines making two angles, one of 
which measures 60°. How many degrees does 
the other angle contain ? 
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Note. — A line parallel to the right or the left side of the paper 
is called a vertical line; one parallel to 
the top or the bottom of the paper is called 
a fiorizontal line ; others are called oblique 
lines. 

KL is a vertical line, 2£N is a hori- 
zontal line, OP and QB are obliqae lines. 

6. To a horizontal line draw a line making two equal adja- 
cent angles. How many degrees does each angle contain? 

To a vertical line draw a line making two equal adjacent 
angles. How many degrees does each angle contain ? 

To an oblique line draw a line making two equal adjacent 
angles. How many degrees does each angle contain ? 

7. How many degrees are there in a right angle? 

8. To an oblique line draw a line making two unequal adja- 
cent angles. How many degrees are there in the sum of the two 
angles ? 

9. How many degrees in the angle jT, if S 
contains 75°? 

V measures 110°. How many degrees does U 
measure ? 

If one of two adjacent angles measures 63^°, 
how many degrees are there in the other angle ? 

How many degrees are there in an angle adjacent to one of 
47° 45' ? 

10. Construct angle 5, 60°; angle 4, 50°. 
Measure angle 3. 

How many degrees and minutes will there be ^"^"^v^s/ij 
in angle 5, when 3 contains 49^° and 4 contains 
83f°? 

When angle 3 contains 36° 30' and angle 5 contains 79° 45', 
how many degrees and minutes will angle 4 contain ? 

11. Erect a perpendicular at each extremity of a horizontal 
line. At each extremity of a vertical line. At each extremity 
of an oblique line. 
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Note. — A line making a right angle with another line is said 
to be perpendicular to it. 

12. Construct a square upon a horizontal line. Upon an 
oblique line. 

13. Draw two lines intersecting at an angle 
of 100°. Mark in each of the other three angles 
the number of degrees it contains. 

14. If one of the four angles formed by two intersecting lines 
measures 90**, what does each of the other three measure ? 

If one measures 60**, what does each of the others mesisure ? 

15. At each extremity of a horizontal line draw a line making 
an angle of 40** with the first line. 

16. At each extremity of a vertical line draw a line making 
an angle of 100** with the first line. 

17. At one extremity of an oblique line draw a line making 
with the first line an acute angle ; at the other extremity draw 
a line making an obtuse angle with the first line. 

18. Draw two lines making an angle (6) of 
150**. Construct an adjoining angle (7) contain- 
ing 80**. How many degrees will angle 8 con- 
tain? 

19. How many degrees will there be in the 
sum of five angles having the same vertex ? 

20. Draw five equal angles having a common 
vertex. 

Is any one of these five angles adjacent to any other? 

21. Draw six equal angles having a common vertex. Is any 
angle adjacent to the angle next it? Why? 

Are any of the angles vertical ? Why ? 

22. Draw two angles, one of 65** and the other of 25**. Draw 
a third angle equal to the sum of both. 

Draw an angle equal to their difierence. 
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23. Draw an angle equal to the sum of three angles measur- 
ing, respectively, 40**, 60**, and 60**. 

24. How many degrees are contained in the angle made by 
the hour and the minute hand of a watch at 1 o'clock ? How 
many degrees in the angle made by the hands o^ a church-tower 
clock at the same hour ? 

25. How many degrees are passed oyer by the minute hand 
in a quarter of an hour? How many are passed over by the 
hour hand in an hour ? In half an hour ? In 15 minutes ? 

What angle is made by the hands at 12 : 16 ? At 6 : 30 ? At 
8:20? 



Note. — The pupils should, of course, understand that the angles 
in questions 24 and 25 are those formed by imaginary lines passing through 
the centers of the hands. They should know, too, that a geometrical line 
has neither breadth nor thickness 

1260. Parallels. 

Lines lying in the same plane that will not meet, no matter 
how far they are produced, are said to he parallel. 

26. Draw two or more lines that shall be perpendicular to a 
horizontal line. Where will they meet? 

Draw two or more that shall be perpendicular to a vertical 
line. Where will they meet ? 

Draw two or more that shall be perpendicular to an oblique 
line. Where will they meet? 

27. To a horizontal line draw two or more lines running in 
the same direction, and each making an angle of 35** with the 
first line. Will the oblique lines meet? 

Draw two or more lines running in the same direction, and 
each making an angle of 125** with a vertical line. Will the 
oblique lines meet if produced very far? 

Draw two or more lines running in the same direction, and 
each making an angle of 74** with an oblique line? Will the 
former lines meet ? 
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28. Draw two lines making angles of 30® and 60**, respectively, 
with a third line. Will the two former lines meet if produced 
in either direction? 

29. Draw a line, AB, meeting a hori- 
zontal line BC dX an angle of 58°. Draw 
a third line, DE, parallel to the horizontal 
line, and cutting the oblique line. What 
angles does it make with the oblique line? 

Draw a fourth line, FO, parallel to the 
oblique line, and cutting both horizontal lines. 

Mark in each of the twelve angles the 
number of degrees it contains. 

Take a stiff card, having a square corner, and 
cut off the corner, making the side AB equal to 
the side BC, and each about 4 or 5 inches long. 

Measure the angle at A and the angle at Q. 

30. With a ruler, draw a line DE\ and without moving the 
ruler, draw lines FO, HI, 
AB, by placing the side 
BC oi the triangle firmly 
against the edge of the 
ruler. 

FO, HI, and AB are B z 

parallel. Why ? ==========================^^ 

31. Holding the triangle against the edge of ruler JK, draw 
oblique lines AC, LM, NO. 

If the angle ACB contains 
45°, how many degrees will 
LMJ contain? How many 
will i\rO/ contain? 

Are AC, LM, and NO 
parallel ? Why ? 

32. Draw a line making an angle of 70° with 
a horizontal line. At the point P, using only 
the ruler and the triangle, draw a line parallel 
to the oblique line. 
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83. QB and UV are parallel lines, 
cut by a line ST. If the angle b meas- 
ures 50^, how many degrees does a 
measure? 

Find the number of degrees in each of 
the other six angles. 

84. Dra\jr WX and YZ intersecting 
at any angle. With the ruler and the 
triangle draw a line parallel to WX. 

Mark all the angles that are equal 
to t, Mark all those that are equal 
toj. 



126L Triangles. 

86. From the extremities of the line AB, draw lines that shall 
make angles of 60** and 40®, respectively, with 
AB. Prolong the lines until they meet at C, 
forming a triangle. 

Measure the angle at C, How many 
degrees does it contain ? How many degrees 
are there in the sum of the three angles of the triangle? 

36. Construct a triangle having one angle of 9Cf and one of 
30°. Measure the third angle. 

How many degrees are there in the sum 
of the three angles ? 

37. Draw a triangle having angles at the 
base measuring, respectively, 57° and 68°. 
With the ruler and the triangle draw IJ j- 
parallel to DF, Produce DE to H and 
FE to O. 

How many degrees will the angle a con- 
tain? How many degrees in the angle cf 
Calculate the number of degrees in the angle b when you know 
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the number of degrees in a and <?, respectively. What angle is ver- 
tical to b? How many degrees in d? 

38. Construct a triangle, KLM, ^ K O 
making the angles at the base 28° "l^^W^ 

and 120°, respectively. Draw, as be- ^y^ 7 
fore, NO, parallel to LM. 1,-^^ ^ 

Is the angle e equal to any angle of 
the triangle ? How many degrees does it contain ? Is the angle 
/ equal to any angle of the triangle ? How many degrees does 
it contain ? 

How many degrees are there in the sum of the angles e, g, and 
/? How many degrees are there in the angle g ? 

39. The angle at P is 70°, the angle at Q P 
is 60°. Can you tell how many degrees there y^o 
are in the angle PRS, formed by producing 
the base i2/S? Q*- S" 

The angl9 FEB is called an exterior angle of the triangle PQB, 

40. How many degrees are there in the three angles of any 
triangle ? 

41. Two angles of a triangle measure 36° and 65°, respectively. 
How many degrees does the third angle contain ? 




A triangle containing a right angle is called a right- 
angled triangle. 

A triangle containing an obtuse angle is called an obttcse- 
angled triangle. 

A triangle all of whose angles are acute, is called an acxde-anghd 
triangle. 

Obtuse-angled triangles and acute-angled triangles are also 
called obliqtie-angled triangles. 

42. Draw a triangle that shall contain an acute angle. Mark 
the acute angle. 

Draw one that shall contain two acute angles. One that shall 
contain three acute angles. 
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43. See if 70a can draw a triangle containing three right 
angles. 

A triangle containing two right angles. 
A triangle containing one right angle. 

44. Try to draw a triangle that shall contain three ohtase 
angles. 

A triangle that shall contain two obtuse angles. 
A triangle containing one obtuse angle. 

46. Draw a triangle containing two angles of 50** and 70®, 
respectively. How many degrees are there in the third angle ? 

Measure each side, and mark on the side its length. 

Opposite which angle is found the longest side? Opposite 
which, the shortest side ? 

46. Draw a triangle having two angles of 75° each. Are any 
two of its sides equal ? 

Draw a triangle having two angles of 50° each. Are any of 
its sides equal ? 

47. Draw a triangle having two angles of 60° each. How 
many degrees does the third angle contain ? 

Are any of its sides equal ? 



A triangle having all its sides equal, is called an equi- 
lateral triangle. 

A triangle having two equal sides, is called an isosceles triangle. 

A triangle having all its sides unequal, is called a scalene 
triangle. 

48. Fold evenly on the line AC (Fig. 1), a rectangular sheet of 
paper. Cut oiF, on the line AB^ one of the 
folded corners. When this piece is opened out 
(Fig. 2), it makes what kind of a triangle? 
Which are the equal sides? How does the 
crease line, AC, divide the base, £B? 

If the angle ABC, Fig. 1, is 65°, and the angle 
at (7 is a right angle, what is the angle BAG? 
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How many degrees in the angle BAB\ Fig. 2 ? 
How does a perpendicular let fall upon the base 
of an isosceles triangle from the opposite angle 
divide the angle ? How does it divide the base ? 
How do the angles at the base of an isosceles 
triangle compare with each other as to size? 



1264. The unequal side of an isosceles triangle is called the base. 

49. Draw an isosceles triangle having the base a vertical line. 
An isosceles triangle having the vertex below the base. 
One having an oblique line for the base. 

60. Draw a right-angled isosceles triangle. How many 
degrees will there be in each of the other angles ? 
Draw an obtuse-angled isosceles triangle. 

51. How many degrees will there be in each angle of an 
equilateral triangle ? 

Draw an equilateral triangle having one side vertical. 
Draw an equilateral triangle having its j) q ^ 

vertex below the base. 

52. DEF is an isosceles triangle, DF 
and EF being the equal sides. If the 
angle 1 measures 50", how many degrees 
are there in each of the other five angles, 
when the line FO bisects the base ? 

53. If the angle DFE in the above 
triangle measures 45°, how many degrees will there be in the 
angles 1,2,3,4, 5, and 6? 

54. ABC is a right-angled tri- 
angle, the angle at B measuring 
90**, and the angle at C measuring 
30**. If the line AX is so drawn 
as to make the angle AXB equal 
to 60°, find the number of degrees in 
the angles m,r2, andj9, respectively ? 
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1265. Qaadrilaterals. 

A plane figure of four sides is called a quadrilateral. 

When the opposite sides are parallel, the quadrilateral is 
called di. parallelogram. (Fig. 1 to 8.) 

A rectangle is a parallelogram all of whose angles are right 
angles. (Fig. 1 to 4.) 

When the four sides of a rectangle are equal to each other, it 
is called a square. (Fig. 1 and 2.) 

The term oblong is frequently applied to rectangles whose 
adjacent sides are unequal. (Fig. 3 and 4.) 




Fig. 1. 



Fio. 2. 



Fig. 3. 



Fig. 4, 



A rhombus is a parallelogram all of whose sides are equal, but 
whose angles are oblique. (Fig. 5 and 6.) 

When the adjacent sides of a parallelogram are unequal and 
the angles are oblique, it is called a rhomboid. (Fig. 7 and 8.) 



Fio. 5. 





Fig. 6. 



Fig. 7. 



Fig. 8. 



A trapezoid is a quadrilateral having only two of its sides 
parallel. (Fig. 9 and 10.) 

A trapezium is a quadrilateral having no two sides parallel. 
(Fig. 11 and 12.) 



\ 
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Fig. 11. 



Fig. 12, 
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1266. The altitude of a parallelogram is the perpendicular 
distance between its base and the side opposite. 






The altitude of a triangle is the perpendicular distance between 
the vertex and the base, or between the vertex and the base 
produced. 

AB is the altitude of MANT\ DX'\^ the altitude of DBE\ 
GYoiQHL 

65. Draw a parallelogram. How many angles does it con- 
tain ? Into how few triangles can you divide a parallelogram ? 
How many degrees are there in the sum of the angles of each 
triangle ? How many degrees are there in the sum of the angles 
of a parallelogram ? 

56. Construct a parallelogram, the adjacent sides of which 
shall measure 2 inches and 3 inches, respectively, and the angle 
between them 60®. How long will each of the other two sides 
be ? Measure each of the other angles. How many degrees are 
there in the sum of the four angles? 

57. Construct a trapezoid having a base of 5 inches, altitude 
3 inches, the angles at the base measuring 90** and 60°, respec- 
tively. Measure the remaining angles, and find the sum of the 
four angles. How long is each of the remaining sides? 

58. Fold a piece of paper twice at right angles, and cut oflf 
the folded corner, making a rhombus when the part cut off is 
opened out. 

Can you cut out a rhombus having two angles of 60° each? 
A rhombus having two angles of 80° each? 

59. Can you so cut a piece of paper, folded twice at right 
angles, that the part cut off will be a square ? 
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60. We have seen that an equilateral triangle is equiangular; 
that is, that all its angles are equal. Are the four angles of a 
square equal ? Are the four angles of a rhombus equal ? 

61. A triangle that has three equal angles is equilateral; that 
is, all its sides are equal. Can you draw an equiangular paral- 
lelogram that will be equilateral? Can you draw an equiangular 
parallelogram that will not be equilateral ? 

62. Draw a rectangle, base 2^ inches, altitude 2 inches. 
A rhomboid, base 2^ inches, altitude 2 inches. 

63. Make, out of paper, a rectangle and a rhomboid, each 
having the above dimensions, and endeavor to ascertain, by cut- 
ting, whether or not they are equal to each other in area. 

64. Show, by cutting, that any parallelogram can be divided 
into two equal triangles. 

66. Make three rhomboids of different shapes, the base of 
each to measure 3 inches, and the altitude 2 inches. Are they 
equal to each other in area ? 

66. Make three rhomboids of different shapes, the base of 
each to measure 3 inches, and the adjacent side 2 inches. Are 
they equal to each other in area? 

67. How do we calculate the area of a rectangle 3 inches by 
2 inches? Of a rhombus whose base is 3 inches, altitude 2 
inches? Of a rhomboid, base 3 inches, altitude 2 inches? Of a 
right-angled triangle, base 3 inches, altitude 2 inches? Of an 
obtuse-angled triangle, base 3 inches, altitude 2 inches? Of 
an acute-angled triangle, base 3 inches, altitude 2 inches? Draw 
each of the foregoing. 

68. Draw a rectangle having two adjacent sides measuring 3 
inches and 2 inches, respectively. A rhomboid having two adja- 
cent sides measuring 3 inches and 2 inches, respectively. A 
trapezium having two adjacent sides measuring 3 inches and 2 
inches, respectively. A trapezoid having two adjacent sides 
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measuring 3 inches and 2 inches, respectively. A right-angled 
triangle, an obtuse-angled triangle, and an acute-angled triangle, 
each haying two adjacent sides measuring 8 inches and 2 inches, 
respectively. 

Calculate the area of each, making such measurements as may 
be necessary. 

69. Draw three trapezoids of different shapes, whose parallel 
sides shall measure 3 inches and 2^ inches, respectively, and 
whose altitude shall be 2 inches. 

Draw a rectangle 2 inches high that shall be equal in area to 
each of the foregoing. How long will be its base ? What will 
be the relation of the length of its base to the lengths of the 
parallel sides of the trapezoids ? 

70. Draw three trapeziums of different shapes, each having 
one diagonal of 3 inches, the perpendiculars let fall on this 
diagonal from the opposite corners measuring 2J- and 2 inches, 
respectively. 

What is the altitude of a rectangle that is equal in area to 
each of the foregoing, when the base of the rectangle measures 3 
inches ? 

1267. TheOircle. 

71. With the compass points one inch apart, draw a circle. 
Draw a radius. How long is it ? 

The line made by the compass pencil is called the circumference. A line 
drawn from the center to the circumference is called a radius. 

72. Draw a circle, radius 1^ inches. From a point on the cir- 
cumference, draw a line through the center to an opposite point 
on the circumference. 

This line is called a diameter. How long is the diameter ? 

73. Draw a circle, radius If inches. Draw a diameter and 
several radii. 

Write diameter^ circumference^ radius^ each in its proper place. 
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74. Draw a circle. Between two points on the circumference 
draw a line that does not pass through the center. 
This line is called a chord. 

76. Draw a circle. In it draw two diameters, a radius, and 
three chords. Write on each line its name. 

76. Draw a part of the circumference of a circle greater than 
one-half of it. Draw the chord. 

A part of the circumference is called au arc. 

77. Draw an arc less than a semi-circumference. Draw a 
chord. Write the name on each. 

Can you make a chord that will be longer than the diameter? 

78. Draw two equal circles. In the first draw the chord of 
an arc of 120°. In the second, the chord of an arc of 240°. 
What is the ratio between the two chords you have drawn ? 

79. In a circle draw a chord equal in length to the radius. 
How many degrees are there in the arc whose chord has been 
drawn ? 

80. Draw an arc of 72°. To its extremities draw two radii. 

The part of the surface of a circle enclosed by two radii and the inter- 
cepted arc is called a sector. 

81. Draw a sector of 60° (a sextant). A sector of 90° (a 
quadrant), 

82. Draw an arc of 120 degrees. Draw the chord. 

The part of the surface of a circle bounded by an arc and its 
chord is called a segment. 

83. Draw several circles having the same center, but of 
unequal radii (concentric circles). 

84. Draw two equal circles just touching each other (tangent). 
Draw two unequal circles tangent to each other. 

Within a large circle draw a smaller one tangent to it. 

86. Draw circles of equal radii cutting each other. Draw 
intersecting circles of unequal radii. 
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1268. Pentagons, Hexagons, Octagons. 

86. Divide the circumference of a circle into four equal arcs. 
Draw the chords, forming an inscribed square. 

87. If you wish to inscribe in a circle a figure of 
five equal sides, into how many equal arcs must 
the circumference be divided ? How many degrees 
will each arc contain? 




r. A plane figure bounded by straight lines is called a polygon. 

A five-sided polygon is called a pentagon; one of six sides, a hexagon; of 
seven, a heptagon; of eight, an octagon; of nine, a nonagon; of ten, a 
decagon; etc. 

A regular polygon is one that is both equilateral and equiangular. 

88. Inscribe a regular pentagon in a circle. Use the pro- 
tractor. 

89. Inscribe in a circle a regular hexagon. A regular octagon. 
An equilateral triangle. 

90. Inscribe in a circle a regular hexagon. Connect the oppo- 
site corners by lines passing through the center of 
the circle, forming six triangles. 

How many degrees are there in each of the six 
angles about the center of the circle ? In each of 
the twelve angles at the circumference? How 
many degrees are there in the sum of angles 1 and 2 ? 

Is each of the six triangles scalene, equilateral, or isosceles ? 

91. Divide a regular inscribed pentagon into five equal tri- 
angles by lines drawn from the center of the circle. 

What kind of triangles are formed ; isosceles, scalene, or equi- 
lateral ? 

How many degrees are there in each angle at the center ? In 
each angle at the circumference ? How many degrees are there 
in the sum of two adjoining angles at the circumference? 
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92. Circamscribe a square about a circle. An equilateral 
triangle. A regular pentagon. A regular hexagon. A regular 
octagon. 

93. Draw a pentagon. What is the smallest number of tri- 
angles into which a pentagon can be divided? How many 
degrees are there in all of these triangles? How many degrees 
are there in each angle of a regular pentagon ? 

94. Draw a hexagon. What is the smallest number of tri- 
angles into which it can be divided? How many degrees do 
the six angles of a hexagon contain? How many degrees are 
there in each angle of a regular hexagon ? 

95. A quadrilateral is divisible into how few triangles? A 
pentagon into how few ? A hexagon ? A heptagon ? An octa- 

The smallest number of triangles into which a polygon is 
divisible is how many less than the number of its sides? 

96. How many degrees are there in each angle of a regular 
octagon ? 

97. Using a protractor, construct a regular pentagon on a line 
two inches long. 

98. On a three-inch line construct an equilateral triangle. 
On the same line construct a square, a regular pentagon, a 
regular hexagon, heptagon, octagon, nonagon, etc. 

99. Inscribe a square in a circle. Circumscribe a square 
about the same circle by drawing lines touching the four corners 
of the inscribed square. 

What is the ratio between the areas of the two squares? 

100. Inscribe an equilateral triangle in a circle. Circumscribe 
an equilateral triangle about the same circle by drawing lines 
touching the vertex of each of the three angles of the inscribed 
triangle. 

What is the ratio between a side of the inscribed triangle and 
a side of the circumscribed triangle? What is the ratio between 
the areas of the two triangles ? 



ELEMENTARY aEOMETRY. 575 

PROBLEMS IN C0N8TR UCTION. 

1270. . In drawing the following one hundred exercises, only the ruler 
and the compasses are to be used. Use neither the protractor nor the tri- 
angle. 

1. Draw a circle, radius an inch and a half. Outside of it, 
and tangent to it, draw a second circle of an inch radius. 

How far apart are the centers ? 

2. Draw two tangent circles having radii of an inch and a 
half and an inch, respectively, one within the other. 

How long is the line joining the centers? 

3. With centers 3 inches apart draw two equal circles tan- 
gent to each other. How long is the radius of each ? 

4. With centers three inches apart draw two equal circles of 
2 inches radius. Connect the centers. 

Draw a line joining the two points in which the circles inter- 
sect. How does this line divide the line connecting the centers? 
Draw radii from each center to each point of intersection. 

6. Construct an isosceles triangle, base 3 inches, equal sides 
2 inches. 

Note. — Use circles or arcs where necessary. 

6. Construct an isosceles triangle, base 3|- inches, equal sides 
4 inches. 

Divide it into two equal parts. Do not locate the center of 
the base by measurements. 

7. On a vertical line construct an isosceles triangle. With- 
out measuring the length of the base draw a perpendicular to 
the center of the base. 

8. Bisect a vertical line. An oblique line. 
Do not measure the length of the line. 

9. Construct an equilateral triangle on a two-inch line. 

10. Construct an equilateral triangle on a vertical line. On 
an oblique line. 
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11. Construct a scalene triangle. 

A triangle having sides measuring 1, 1|^, 2 inches, respectively. 
One whose sides measure 2, 2^, and 3 inches, respectively. 

12. Can you construct an isosceles triangle whose base meas- 
ures 4 inches, equal sides 2 inches ? 

Try to construct a scalene triangle with sides measuring 1, 2, 
and 3 inches, respectively. 

13. Draw a circle. In it draw a chord. 

Bisect the chord, using as few lines and as short ones as you 
can. 

Note. — Do not use the ruler to ascertain the length of the chord before 
bisecting it. 

14. Divide a sector into two equal parts. 

16. Draw a circle. Draw a chord. Draw a radius through 
the center of the chord. 

Is the radius perpendicular to the chord ? Why ? 

16. Bisect the arc of a circle and its chord. 

Bisect the arc of a circle without drawing the chord. 

17. Draw a perpendicular to the middle point of a horizontal 
line. To the middle point of a vertical line. To the middle 
point of an oblique line. 

18. Draw in a circle two diameters perpendicular to each 
other. 

19. Divide the circumference of a circle into four equal parts. 
Into eight equal parts. 

Inscribe a square in a circle. 

20. Inscribe a regular octagon in a circle. 

21. Connect the opposite vertices of a regular octagon in- 
scribed in a circle by lines passing through the center of the 
circle. 

Lines connecting the opposite vertices of a polygon are called diagonals. 
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22. Inscribe a square in a circle. Circumscribe a square 
whose sides shall be perpendicular to the diagonals of the inscribed 
square. 

23. Construct an equilateral triangle on a horizontal line 1 
inch long. On the right side as a base, construct a second equi- 
lateral triangle. On the left side of the first triangle, construct 
a third. Construct three more, completing the hexagon. 

24. Can you circumscribe a circle about the above hexagon ? 
What is the radius of the circle ? 

26. Inscribe a regular hexagon in a circle whose radius is 1|- 
inch. What is the length of each side of the hexagon ? 

26. Inscribe in a circle an equilateral triangle. On each of 
its three sides construct an equilateral triangle. 

27.' Construct an arc of 60®. Draw two lines meeting at an 
angle of 60®. 

28. Bisect an arc of 60®. Draw two lines meeting at an 
angle of 30®. 

29. Construct an angle of 60® and an angle of 30®. Draw two 
lines making an angle equal to the sum of the two angles first 
constructed. 

30. Erect a perpendicular at the end of a horizontal line. 
At the end of a vertical line. At the end of an oblique line. 

31. Construct an angle of 45®. An angle of 22J-®. An angle 
of 135®. An angle of 15®. An angle of 75®. 

32. Draw a circle, radius 1 inch. Draw a diameter, and pro- 
duce it an inch beyond the circumference. At the center of the 
circle erect a perpendicular to the diameter. 

33. An inch from one end of a 3-inch line, erect a perpendic- 
ular, using as few and as short lines as possible. 

34. Erect a perpendicular at the center of an oblique line. 
Erect a perpendicular at one end of an oblique line. Erect a 
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perpendicular at a point in a line between one end and the 
center. 

36. Construct a right-angled triangle, base 2 inches, altitude 
2 inches. 
A right-angled triangle, base 8 inches, altitude 2^ inches. 

36. On a line 2 inches long, construct a square. Construct a 
rectangle, base 3 inches, altitude 2 inches. 

37. On an oblique line 3 inches long, construct a square. On 
an oblique line 3 inches long, construct a rectangle, altitude 2| 
inches. 

38. Construct a rhombus whose side is 3 inches, altitude 2^ 
inches. 

A rhombus whose side is 3 inches, and which contains an 
angle of 60*. 

39. Construct a rhomboid whose adjacent sides measure 4 
inches and 3 inches, respectively, altitude 2^ inches. 

40. Construct a right-angled isosceles triangle. An isosceles 
triangle containing an angle of 120°. One conta.ining an angle 
of 185°. 

41. Construct an isosceles triangle, base 3 inches, altitude 3 
inches. Can you construct an equilateral triangle whose altitude 
shall be 3 inches? 

42. Construct a scalene triangle, base 3 inches, altitude 3 
inches. An obtuse-angled triangle having a 3-inch base, and the 
altitude 3 inches. 

43. Construct a triangle whose base measures 5 inches, the 
other sides being 3 inches and 4 inches, respectively. Draw its 
altitude geometrically. 

44. Construct a triangle whose base measures 4 inches, the 
angles at the base measuring 120° and 30°, respectively. Draw 
its altitude geometrically. 
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45. Draw a line. From a point above the line, let fall a per- 
pendicular to the line. 

46. Inscribe a regular hexagon in a circle. Divide it into six 
equilateral triangles hj diagonals. 

How many degrees are there in each of the six angles at the 
center of the circle ? How many degrees are there in the arc on 
which each angle at the center stands ? 

47. Inscribe an equilateral triangle in a circle. Mark in each 
angle the number of degrees it contains. Mark on each arc the 
number of degrees it contains. 

An angle at the circumference of a circle is measured by what 
part of the arc on which it stands ? 

48. Do you know how many degrees there are in each angle 
of a regular hexagon ? 

Construct a regular hexagon without drawing a circle and 
without using triangles. 

49. Construct a regular octagon, each side one inch. Do not 
draw a circle. 

50. If an angle at the circumference is measured by one- 
half of the arc on which it stands, how many degrees are con- 
t«,ined between two lines forming a right angle whose vertex is 
at the circumference ? 

51. Inscribe several right angles in a circle, their sides inter- 
cepting the same arc. 

62. Inscribe in a circle a right-angled isosceles triangle. 

53. Construct a square whose diagonal measures 4 inches. 

A rhombus whose side is 3 inches and which has one diagonal 
3 inches long. 

54. Inscribe in a circle a scalene triangle. How many de- 
grees are there in the sum of the arcs intercepted by the sides 
forming the three angles ? 

How many degrees are there in the sum of the three angles? ^ 
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65. Draw two equilateral triangles having one side common 
to both triangles. What figure have you drawn ? 

66. Construct two triangles, each having two sides measur- 
ing 2 inches and 2^ inches, respectively, and the angle made by 
these sides (the included angle) measuring 60°. 

Cut out the triangles. Place one upon the other, and ascertain 
if the third side of one triangle is equal to the third side of the 
other. Are the two remaining angles of the first triangle equal 
to the corresponding angles of the second ? 

67. Construct a triangle having a base of 3 inches, and angles 
at the base containing 60° and 45°, respectively. Construct a 
second triangle having angles of 60° and 45°, respectively, and 
the included side 3 inches. 

Cut both out of paper, and test the equality of the correspond- 
ing parts of each. 

68. Construct a triangle whose angles measure 30°, 60°, and 
90°, respectively. Can you construct another triangle having 
angles equal to those in the first triangle, but with sides not 
equal to those of the first triangle? 

* 69. Construct a triangle having sides of 2, 2^, and 3 inches, 
respectively. 

Try to construct a second triangle having sides equal to those 
of the foregoing triangle, but having the corresponding angles 
unequal. 

60. Can you construct a triangle containing three angles of 
75° each? 

61. In a circle, inscribe a right-angled triangle whose hypot- 
enuse is 3 inches. 

One whose hypotenuse is 3 inches, base 2 inches. 
Hypotenuse 3 inches, perpendicular 1^ inches. 
What is the diameter of the circle in each case ? 

62. Draw two equal circles. Mark off an arc in one. Mark 
off an equal arc in the other. 
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63. Draw two lines meeting at any angle. Construct a second 
angle equal to the first. 

64. Draw a horizontal line. From each end, and from two 
points between, draw four oblique lines that shall be parallel to 
each other. 

From one end of a three-inch horizontal line, draw an oblique 
line running upwards ; at the other end, draw a line running 
downwards that shall be parallel to the first oblique line. 

65. On a three-inch line as a diagonal, construct a rhomboid 
having two opposite sides each 2J- inches long. Mark off on 
each of these two sides half-inch divisions. Draw lines through 
the diagonal, dividing the rhomboid into 5 equal parts. How 
do these lines divide the diagonal ? 

66. Divide a 3-inch line into 5 equal parts. 

Draw a line exactly f inch in length. One exactly -f inch. 

67. Draw a right-angled triangle whose base is 4 inches, per- 
pendicular 3 inches. How long is the hypotenuse? 

One whose base is 3 inches, perpendicular 2 inches. How long 
is the hypotenuse? 

One whose hypotenuse is 4 inches, base 3 inches. How long 
is the perpendicular? 

68. Can you draw a line measuring exactly Vl3 inches? 
One measuring exactly V7 inches? One measuring exactly V5 
inches ? 

69. Divide a 2-inch equilateral triangle into two right-angled 
triangles. Mark the number of degrees in each of the i^ix angles. 

In each right-angled triangle, find the ratio between the length 
of a side opposite an angle of 30** and the length of a side oppo- 
site an angle of 90®. 

70. Construct a right-angled triangle, hypotenuse 4 inches, 
angle at base 30**. Measure the length of the perpendicular. 

Construct a right-angled triangle whose perpendicular is 1^ 
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inches, the angle formed hj the perpendicular and the hypot- 
enuse being 60^ How long is the hypotenuse? 

71. Draw in a circle whose radius is two inches, the chord of 
an arc of 60^. Draw the chord of an arc of 180^. What is the 
ratio between their respective lengths? 

What is the ratio between the chord of an arc of 60^ and the 
chord of an arc of 300^ ? 

72. In a circle of 2 inches radius, draw a chord. At one 
extremity erect a perpendicular. From the other extremity 
draw a diameter. Where will this diameter meet the perpen- 
dicular? Why? 

73. Make a triangle of splints, fastening them by one tack at 
each angle. Will the triangle retain its shape under pressure ? 

Make a rectangle of splints. Fasten each corner by a single 
tack. Will the rectangle retain its shape under pressure? 

74. In a circle draw three parallel chords the same distance 
apart. 

Draw three parallel chords not equidistant. 

75. At the circumference of a circle, draw a line perpendicular 
to a radius. This perpendicular is tangent to the circumference. 

A line that toaches the circumference in a single point is called a tangent 
A line that cuts the circumference is called a secant. 

76. Inscribe a circle in a square. 

77. In a circle draw two chords not parallel. Bisect each by 
a perpendicular. Where will these perpendiculars intersect? 

78. Inscribe a circle in an equilateral triangle. In an isosceles 
triangle. In a scalene triangle. 

79. Circumscribe a circle about an equilateral triangle. About 
an isosceles triangle. About a scalene triangle. 

80. Draw a circle, using a coin or something similar. Can 
you find the center ? 
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81. Draw an obtuse-angled triangle. Circumscribe a circle 
about it. 

82. Without using the compasses, draw an arc. Can you find 
the center of the circle of which the arc forms a part ? 

83. Construct a rhombus whose sides are 4 inches, the acute 
angle being 30°. What is its altitude ? 

84. Construct a square on a line 3 inches long, using only 
arcs of 3 inches radius. 

86. Can you construct a triangle with sides 2, 4, and 6 inches? 

86. Draw a circle, radius 3 inches. Draw an equilateral 
triangle around it. 

87. Construct an equilateral triangle, altitude 1^ inches. Con- 
struct one having an altitude twice as great. 

88. Construct a triangle whose sides measure 1, 1^, and 2 
inches, respectively. Construct a second having its correspond- 
ing sides twice as large as those of the first triangle. 

Construct a triangle whose angles measure 30°, 60°, and 90°, 
respectively. Try to construct a second triangle having its 
corresponding angles twice as large as those of the first triangle. 

89. Construct a square which shall be equal in area to two 
squares, one having a side of 2 inches, the other having a side of 
3 inches. 

90. Can you construct a square whose area will be 13 square 
inches ? 

91. Construct a square whose area will be equal to the dif- 
ference of area between two squares, one having a side of 3 inches, 
the other having a side of 2 inches. 

92. Construct a square whose side is 3 inches. Construct 
another having double the area. 

93. Construct an equilateral triangle, side 2 inches. How 
many 1-inch equilateral triangles can be made from it? 
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94. How many 1-inch equilateral triangles can be made from 
an equilateral triangle whose sides are 3 inches ? 

From one whose sides are 4 inches ? 5 inches ? 

95. Construct a triangle, sides 2, 3, 4 inches. Divide it into 
four equal triangles. Give the dimensions of each of the latter. 

96. Construct a triangle 1, 1^, 2 inches. Make a triangle 
nine times as large as the first by producing two of the sides 
and drawing a fourth line. What are the dimensions of the 
second triangle ? 

97. Draw a circle of 1 inch radius. Tangent to it, and en- 
closing it, draw one having four times the area of the first. 

98. Can you draw a circle having half the area of a circle 
whose radius is 2 inches? 

99. Draw an equilateral triangle, side 2 inches. Construct 
another of half the area of the first. 

100. Can you tell the ratio between the area of an inscribed 
and that of a circumscribed hexagon ? 

EQUAL TRIANGLES. EQUIVALENT TRIANGLES. 

1271. Note. — The protractor and the triangle may be nsed in the 
following exercises. 

1. Draw a rectangle, base 2^ inches, altitude 2 inches. Draw 
a rhomboid, base 2^ inches, altitude 2 inches. Find the area of 
each. 

2. With a base 2^ inches, altitude 2 inches, draw 

(a) A right-angled triangle. 

(J) An isosceles triangle. 

(c) One or more acute-angled scalene triangles. 

{d) One or more obtuse-angled triangles. 

Calculate the area of each. 
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3. Can you show, by cutting from paper, that a right-angled 
triangle having its base and perpendicular 4 inches and 3 inches, 
respectively, has the same surface as an acute-angled triangle 
whose base and altitude are 4 inches and 3 inches, respectively, 
and an obtuse-angled triangle whose base and altitude are 4 
inches and 3 inches, respectively ? 

Two triangles that have the same area are called equivalent triangles ; 
those having their corresponding sides and angles equal, each to each, are 
called equal triangles. 

4. Construct a triangle whose sides measure 1^, 2, and 2^ 
inches, respectively. Construct another triangle having its sides 
of the same lengths. Are the angles of the second equal to the 
angles of the first? Are the triangles equal ? 

6. Draw two triangles each of which has two sides measuring 
1^ and 3 inches, respectively, and the included angle 60 degrees. 
Is the third side of one triangle equal to the third side of the 
other? Are the remaining angles of the first triangle equal to 
the remaining angles of the second ? 

6. With a base 2 inches long, and with angles at the base 
measuring 50° and 60®, respectively, construct a triangle. Con- 
struct a second triangle having a base measuring 2 inches, and 
angles at the base measuring 60** and 50°, respectively. Are the 
two triangles equal ? 

7. A person wishing to ascertain the length, -4-B, of a pond, 
places a pole at a convenient point, (7, visible 
from A and J3. The distance BC is meas- 
ured, and a pole is set up, on a line with B 
and (7, at Z), the distance CD being made 
equal to BO, A pole is also placed at JS, on 
a line with A and (7, the distance CU being 
made equal to AC. 

Can you show that the length, AB, of the pond can be ascer- 
tained by measuring the distance DU ? 
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SIMILAR TRIANGLES, 

1272. Construct a right-angled tri- 
angle ABC. Make AB 4 inches, AC 
5 inches, BC^ inches. 

At the points n, y, and «, distant from 
A one, two, and three inches, respec- 
tively, erect perpendiculars. Measure 
the length of each. 

8. An is one-fourth of AB\ ascertain the ratio between 
mn and CB. 

Compare xy and CB ; see if — = — — = 2. 

xy Ay 

As is three-fourths of AB ; is rs = ^BO? 

Measure ^7/i, Ax, and Ar, How does each compare with 
AC? 

Would the relations as found above, exist if mn were not per- 
pendicular to AB ? 

How do the angles in the triangle Amn compare with the 
angles in the triangle ABC? 

9. Draw a triangle whose sides measure 4, 5, and 6 inches, 
respectively. Cut out of paper a triangle whose sides measure 
2, 2^, and 3 inches, respectively. Place an angle of the small 
triangle on the corresponding angle of the large triangle, and 
compare their respective sizes. 

How does the area of the small triangle compare with the area 
of the large triangle ? 

10. Two angles of a triangle measure about 37® and 53°, 
respectively. The sides opposite those angles measure 3 inches 
and 4 inches, respectively. How many degrees does the third 
angle contain ? Calculate the length of the third side. 

What will be the dimensions of a similar triangle whose area 
is one-fourth that of the given triangle ? Give the approximate 
number of degrees in each angle of the small triangle.- 
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11. Draw a line DEy 2|- inches long. At any angle draw 
DF. Commencing at D, mark off on DF quarter-inch portions, 
1, 2, 3, etc., to 9. Join 9 E, ' 
and with a triangle and a 
ruler draw 8 A, 1 g, 6/, etc., 
parallel to 9 E. Measure Eh. 
Is it equal to hg^ gf^ fe, etc. ? 
Why? 

Into how many parts is the line ED divided? What frac- 
tion of an inch does each part contain ? 

In locating the points 1, 2, 3, 4, etc., is it necessary to make the divisions 
^ inch ? Would it be sufficient to use the compasses with the points any 
convenient distance apart? 

12. Divide a line 2^ inches long into 5 equal parts. 

CALCULATING HEIGHTS AND DISTANCES. 

1273. To verify the results obtained by calculation, the pupil should 
make diagrams, drawing the figures to a convenient scale. 

1. If AB in a right-angled 
triangle measures 120 feet, and 
a perpendicular, vw^ erected 10 
feet from A measures 5 feet, 
calculate the length of BC. 

Aw : AB ::wv: BC; 

i.e. 10:120:: 6: Ba 

2. A post 6 feet above ground throws a shadow of 7-J- feet. 
How high is a tree whose shadow measures 60 feet? 
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3. Wishing to ascertain the 
distance between two houses, H 
and 8f on opposite sides of a 
stream, I measure a line SV, 
at right angles to SB, 200 feet. 
At T, 90 feet from S, the per- 
pendicular TW measures 60 
feet. Required the distance SJR, 

VT:TW::VS:SB 




VT=V8-8T. 



4. Beginning at B^ 100 feet from the bank of a river, a line, 
BC, is measured 1,200 feet long. At i>, distant from C 50 
feet, the perpendicular DE is found 
to measure 90 feet. What is the 
distance from B io A, 9i tree on 
the opposite bank? How wide is 
the river? 

6. A boy, whose eye {E) is 4 feet 
from the ground, can just see the 

top {A) of a steeple when he stands back 3 feet from a fence 
{CO) 6 feet high. The distance from the foot of the fence to 
the center of the base of the steeple is 177 feet. Find the 
height of the steeple AB. 

CD=^'> EH=^t ED: CD:: EH: AH 
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6. Wishing to ascertain the distance AB, I measure a line, 

AD, at right angles to AB, 12 chains; 

DE, at right angles to AD, 5 chains; 

and find that a hne sighted from JS to 

B intersects AD at C, distant from D 

3.25 chains. What is the distance from 

AtoB? 

Note. — The triangles DOE and ACB are 
similar. Why ? 

7. Wishing to find the height of a 
tower /i, I set up a pole, cd, 12 feet long above the ground. 
Another pole ab, 4^ feet above ground, is set up at such a distance 
that the tops of the two 
poles and of the tower are 
in a line. The distance 
between the poles (ae or 
db) is IQJ feet. The dis- 
tance from d to the foot 
of the tower is 195 feet. 
The width of the tower 
(kj) is 30 feet. 

The similar triangles aec and ah f give ns the proportion ae: ah:: ecihf. 
What is the distance ec ? ah = bi =" bd -\- dk + H. ki = ^ kj. When fh 
is foand, what must be added to get the height of the tower? 

8. To determine the height of a building, MN, a person 
attached a strip of wood, ab (a tin 
tube or a piece of narrow pipe 
would be better), to a post, OP, 
in such a manner that sighting 
from a, he could just see M, the 
top of tbe building. He then 
sighted down from b, and marked 
on the ground the point B, on a 
line with ab. 

PQ was found by measurement to be 4 feet, BP 6 feet, PN 
120 feet. Required MN. 
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9. Wood-choppers, desiring to 
know the height of a tree before 
cutting it, sometimes make an isos- 
celes right-angled triangle of wood 
or paper, and *' step off" the distance 
on level ground from the point 
at which they find they can just 
see the top of the tree looking along 
the hypotenuse of the triangle, the q 
base being parallel to the ground. 

How high is the tree AB, if AC ia 36 paces of 3 
feet each, and the angle ACB is 45°? 

10. B is a point on the bank of a stream 
due east of A on the other bank. A boy 
walks due south of A until he reaches a point 
at which he finds, from his pocket compass, 
that he is directly south-west of B. If the 
distance AC measures 119 yards, how wide is 
the stream ? 




1274. MiscellaneotiB Exercises. 

1. Calculate the length in inches of an arc of 60°, the radius 
of the circle being two inches. Calculate the length of an arc of 
120°. Of 180°. Of 240°. Of 300°. 

2. Calculate the length in inches of a chord of 60° in the 
above circle. Of a chord of 120°. Of a chord of 180°. 04 a 
chord of 240°. Of a chord of 300°. 

3. In the parallelogram shown in the 
accompanying diagram, the angle a meas- 
ures 40°, and the angle b 35°. How many 
degrees does the angle c contain? The 
angle d? The angle 1 ? The angle 2? 

4. Inscribe a regular nonagon in a circle of 2 inches radius, 
using the protractor. 
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6. How many degrees does each angle of a regular nonagon 
contain? Draw a regular nonagon, each side measuring two 
inches. (Use the protractor.) 

6. The distance around a polygon is called its perimeter. 
What is the perimeter of a regular hexagon, inscribed in a circle 
whose radius is 1 inch ? 

What is the circumference of the circle ? 

7. The distance from the center of a regular polygon to the 
middle point of one side is called the apothem. 

Draw the apothem of a regular hexagon inscribed in a circle 
of 1 inch radius. About how long is it ? 

8. Cut a regular hexagon, side one inch, into six triangles. 
Place three in a line, and fit in the other three so as to make a 
rectangle. (Divide one of the triangles into two equal parts.) 

How long is the base of the rectangle ? What part of the 
perimeter? About how long is the perpendicular of the rect- 
angle ? 

9. In a circle, radius 1 inch, inscribe a regular octagon. 
Divide it into eight triangles, and make out of them a rectangle. 

About what is the half perimeter of the octagon? Its 
apothem ? Its area ? 

Which has the greater perimeter, apothem, area, the hexagon 
or the octagon ? 

10. Find the approximate area of a regular hexagon, side 1 
inch, apothem about ^ inch. 

11. Find the approximate area of a regular octagon, side about 
f inch, apothem about \^ inch. 

12. If we inscribe in a circle a regular polygon of 16 sides, 
will its perimeter be greater or less than that of the octagon ? 
Which polygon will have the greater apothem ? 

13. If we inscribe polygons of 32, 64, 128, etc., sides, what 
will be the greatest perimeter we can have in a circle of 1 inch 
radius ? What will be the greatest apothem ? 
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14. Draw a rectangle that will be about equal to a polygon of 
a million sides inscribed in a circle whose radius is 1 inch. 
Mark upon it the dimensions. Calculate the area. 

16. What is the area of a circle whose radius is 2 inches? 

16. Find the area of a circle whose diameter is 10 inches. 

17. Find the area of a circle whose circumference is 6.2832 
inclies. 

18. Calculate the area of a sector of a circle whose radius is 
10 inches, the arc of the sector being 60^. 

19. How many square inches are there between the circum- 
ferences of two concentric circles whose radii measure 3 and 
6 inches, respectively ? 

SURFACES OF SOLIDS 



127Si Prisms, Oylinders, Pyramids, Oones. 

Note. — The pupils should first examine a number of prisms and pyra- 
mids, right and oblique, regular and irregular, triangular, quadrangular, 
pentagonal, elc. Right and oblique cylinders and cones should also be at 
hand. 

A prism is a body bounded by plane faces, two of which are 
equal and parallel polygons, the remaining faces being paral- 
lelograms. 



C 




B. 



Dkr Je 





N M 
Fio. 2. 




Pm. 3. 



The two parallel faces of a prism are called its bcLses. The 
remaining faces taken together constitute its Comdex surface. 
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In Fig. ], ABC And DEF&re the bases; in Fig. 2, the bases are OEIJ 
and KLMN; in Fig. 3, OPQRS and TUVWX. 

The sides AB, CE, etc., OB, IN, etc., QE, OT, etc., are called edges. 

1276. Prisms may be either right or obliqice. The convex 
surface of a right prism consists of rectangles. 

Fig. 1 is a right prism; Fig. 2 is an oblique prism. 
Note. — When a prism is spoken of, a right prism is meant unless the 
word oblique is used. 

The altitude of a prism is the perpendicular distance between 
the bases. 

AD, BF, or CE is the altitude in Fig. 1. OY is the altitude 
in Fig. 2. 

12m. The number of sides in each base determines the name, 
as triangular (Fig. 1), quadrangular (Fig. 2), pentagtmal (Fig 
3), etc. 

A quadrangular prism whose 
bases are parallelograms is called 
a parallelopipedon. Fig. 4 is an 
oblique parallelopipedon. Fig. 5 
is a right parallelopipedon. Any 
two opposite faces of a parallelopip- 
edon may be considered the bases. Fio. 4. Fig. 5. 





1278. When the bases are regular polygons, the prism is said 
to be regular. 

Fig. 1 is a right regular triangular prism ; Fig. 2 is an oblique irregular 
quadrangular prism. 

1279. A oylinder is a body having two circular parallel 

Q ^ \ plane faces, and one curved face. The plane faces 
\J are the bases. The curved face 

Fia. 6. constitutes the convex surface. 

Cylinders, like prisms, are either right or ^ 

oblique. The altitude of a cylinder is the 

perpendicular distance between the bases. ^^^* *^' ^'^' *• 
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1280. A pyraniid is a body whose 
convex surface is made up of triangles 
having a common vertex, the base of 
the pyramid being a polygon. 

Pyramids are either right or oblique; rtg- ^^^- ^' 

ttiar or irregular; triangular, quadrangular, pentagonal, etc. 

In a right pyramid, each of the triangles that make 
convex surface, is isosceles. When, in 
addition, the pyramid is a regular one, 
these triangles will be equal to each 
other. 

The altitude of any of these equal tri- 
angles constitutes the slant height of a 
right regular pyramid. The altitude of 
the prism is measured by a line drawn 
from the apex to the center of the base. 

AO i& the slant height of the square pyramid, Fig. 11. AF is 
tilde. 




Fig. 10. 



up the 




Fig. 11, 



its alti- 




FiQ. 12. 



The cone has a single 
circular base; its convex surface 
is curved, sloping to the apex. 

In the right cone, Fig. 12, HI is the 
slant height, and HK is the altitude. 
LO is the altitude of the oblique cone, 
Fig. 13. 




Snrfaoes of Prism, Oylinder, Pyramid, Gone. 

1. Draw the developed convex surface of a square prism, 
height 3 inches, one side of base 1 inch. 

2. Draw the developed (entire) surface of a triangular prism, 
height 3 inches, each side of base 2 inches. 

3. Draw the developed convex surface of a prism 3 inches 
high, each base being a triangle having sides of 1, 1^, and 2 
inches, respectively. 
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4, Find the convex surface of each prism, and show that the 
convex surface is found by multiplying the perimeter of the base 
by the altitude. 

6. Show that the convex surface of a cylinder is found by 
multiplying the circumference of the base by the altitude. 

6. Draw the developed convex surface of a square pyramid, 
slant height 3 inches, each side of base 2 inches. 
Gut it out of paper, leaving on one edge a small 
strip for gumming. Fold into a hollow pyramid, 
and measure its altitude. 

7. Show that the convex surface of a regular pyramid is 
found by multiplying the perimeter of the base by one-half the 
slant height. 

8. Make out of paper a hollow square pyramid whose alti- 
tude shall be 3 inches, each side of base 2 inches. 

A. 

128 3. The developed convex surface of a cone is a 
sector, ABDQ. 

How many inches does the arc BDC measure when the 
diameter of the base of the cone is 2 inches ? 

The slant height of the cone is the radius of the circle 
of which the sector is a part. AB, AD, or AC \a the slant height. 

9. Cut out of paper a semicircle, radius 3 inches, adding a 
narrow strip for gumming, and fold into a cone. 

What is the slant height of the cone? The diameter of the 
base ? The radius of the base ? The circumference of the base ? 

What is the ratio between the radius of the base and the slant 
height? Between the diameter of the base and the slant height? 

10. Calculate the convex surface of the above cone, and show 
that it is, equal to the circumference of the base multiplied by 
one-half the slant height. 

11. Find the diameter of the base of a cone made by folding 
a paper sector of 90 degrees (quadrant), the radius of the sector 
being 3 inches. What is its slant height? 
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When a sector of 60 degrees is used, what will be the diameter 
and the slant height, the radius of the sector being 3 inches? 

(Make no allowance for overlapping.) 

12. If you wish to make a hollow paper cone whose slant 
height shall be 5 inches, and the diameter of whose base shall be 
3 inches, how many degrees should the arc of the sector contain ?• 

13. Draw the development of a right pyramid 4 inches in 
altitude, whose base is a rectangle 3 inches by 2 inches. Is the 
altitude (slant height) of each of the four triangles the same ? 

14. Calculate the slant height of each convex face of a rect- 
angular pyramid whose altitude is 12 inches, and whose base 
measures 10 inches by 18 incites. 

Find the convex surface. 

12M. Snrfaoe of Frastaoo of Pyramid and Oone. 

When the upper part of a pyramid or of a cone is cut off by 
a plane parallel to the base, the remaining part 
is called a frustum. 

16. Draw one face of the frustum of a square 
pyramid. Of the frustum of a triangular pyr- 
amid. What figure have you drawn ? 

Calculate its surface when the length of the 
upper side is 4 inches, that of the lower side is 8 inches, and the 
slant height of the frustum is 10 inches. 

16. Draw the developed convex surface of the frustum of a 
regular triangular pyramid, each side of the upper base measur- 
ing 1 inch, of the lower base 2 inches, the slant height being 2 
inches. 

SuGQESTiON. — Locate the apex of the whole pyramid of whiph the given 
frnstum forms a part. • 

17. Find the convex surface of the frustum of a square 
pyramid, one side of the upper base measuring 2 feet, of the 
lower base 3 feet, and having a slant height of 4 feet. 

Find the entire surface. 
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18. Show that the convex surface of the frustum of a pyramid 
is equal to one-half the sum of the perimeters of the upper and 
the lower bases multiplied by the slant height. 

19. Draw the pattern of a small shade for a /CZH^ 
candle. Make the upper opening IJ inches in / \ 
diameter, the lower one 2^ inches in diameter, and (^^ 3 
the slant height 2 inches. 

20. How many square inches of tin will be required to make 
a pan, its upper base being 9 inches in diameter, 

the lower base 6 inches in diameter, and the slant ^ ^ 

height 4 inches? V ^ 

(Do not forget the bottom of the pan.) ^ 

1285. The frustum of a cone may be considered the frustum 
of a pyramid whose bases contain a very great number of sides. 
The convex surface of the frustum of a cone may, therefore, be 
found by multiplying the half sum of the circumference of the 
two bases by the slant height. 

21. Find the convex surface of a frustum of a cone, the cir- 
cumferences of the bases being 15 inches and 20 inches, respec- 
tively, and the slant height 10 inches. 

22. How many square yards are there in the entire surface of 
a frustum of a cone, the radius of the upper base (r) being 3 
yards, of the lower base (H) 5 yards, and the slant height 6 
yards? 

Circumference of upper base =» 2 Trr ; of lower base = 2 irR. 

Convex surface = (2 Trr + 2 ttB) X ^ = ir(r + i2) X slant height 

Surface of upper base = irr^ ; of lower base = irH^. 

Entire surface = ff x what? Multiply only once by 3.1416. 

23. The diameter, AB, of the upper base of the -jp 
frustum of- a cone measures 6 feet, CD measures 
8 feet, the slant height AC measures 9 inches. 
Find the slant height' UA of the part cut from 7 ArilzAx) 
the cone in making the frustum. 

LetEA'mXi i7C-» + 9; AP-B; GD-8. 
The triangles EAB and EOD are similar. 
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24. Find the convex surface of the whole cone, ECD^ and the 
convex surface of the part cut ofT, EAB. 
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The Sphere. 

A sphere is a body. all points on 
whose surface are equally distant 
from the center. 

The distance from the center to 
the surface is called the radius 
of the sphere. The diameter is a 
line running between two points on 
the surface and passing through 
the center. 

CG, CK, CD, CF, CA, and CI are radii ; AD and FG are diameters. 

1287. If a sphere be cut through at any part, the cut surface 
will be a circle. When the cutting plane passes through the 
center of the sphere, the circle is called a great circle; other cir- 
cles are called small circles. 

FXGC is a great circle ; HYIB and JLEZ are small circles. 

26. Find the length of an arc of 60** of a great circle of a 
sphere whose circumference is 25,000 miles. 

26. Calling the arc Aim the preceding figure, 30®, the angle 
BCI will measure 30°. Calculate the radius BI of the small 
circle when the radius CI of the large circle is 4,000 miles. 
{IAH= arc of GO'' ; IH= chord of 60^) 

27. If / is 60° from O, a point on the equator, find the length 
of the circumference of the small circle HYI, assuming the cir- 
cumference of a great circle to be 25,000 miles. 

28. What is the ratio between the length of a degree on the 
small circle HYI, and the length of a degree of a great circle ? 

29. Calculate the radius of a small circle formed by passing a 
plane parallel to OCXF through a point on QA 45 degrees 
from O, 
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Surface of Sphere. 

We have seen (Art. 1150) that it may be experimentally shown 
that the surface of a sphere is equal to the 
surface of four of its great circles. 

Calling the radius of the sphere i?, its 
surface is 4 irH^. 

30. Find the surface of a sphere whose 
diameter is 6 inches. 

31. How many square inches are there 
in the convex surface of a hemisphere whose radius is 3 inches ? 

What is the area of the great circle that forms the base of the 
hemisphere ? 

Find the entire surface of the hemisphere. 

32. Is there any difference between the convex surface of a 
sphere and \\^ entire surface ? Why ? 

VOL UMES, 
1289. Prisms and Oylinders. 

1. How many one-inch cubes will cover the base of a box 4 
inches by 3 inches ? If the box is 2 inches deep, how many one- 
inch cubes will it contain? How many cubic 
inches are there in the volume of a right prism 
whose base is a rectangle measuring 4 inches by 
3 inches, and whose altitude is 6 inches ? 

2. If the above hollow prism were divided 
into two equal parts by a thin partition extend- 
ing from a vertical edge to one diagonally oppo- 
site, how many cubic inches of sand would each 
part contain ? 

3. How many cubic inches are there in the 
v6lume of a prism whose base is a right-angled 
triangle 3 by 4 by 5 inches, and whose altitude 
is 6 inches ? 
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4. Find the volome of a triangular prism, the area of the 
base being 6 square inches, and the altitude 6 inches. 

Find the volume of a triangular prism, each side 
of whose base measures 6 inches, its altitude being 
8 inches. 



f^ 



M 



yS 
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6. What are the solid contents of a pentagonal 
prism formed bj fastening together three triangular 
prisms whose bases contain, respectively, 12, 16, and 
18 square inches, the altitude of each being 15 inches ? 

6. If a very great number of triangular prisms of 
the same height are united so as to form a cylinder 
whose base contains 12.5664 square inches, and whose altitude 
measures 5 inches, what are the solid contents ? 



1290. Pyramids and Oones. 

With a center at C, and a convenient radios, describe an arc AB. Mark 
off four equal portions v, w, x, and y ; and draw the equal chords. Catting 
out CAvwxy, with an additional narrow 
strip along Cy for gumming, and creasing 
along the lines Ov, Ow, Qx, and Ch/, we can 
fold the paper into a square pyramid. 

Measure its altitude, and make a square 
prism of equal altitude and with an equal 
base. 

Filling the pyramid with sand, and pour- 
ing the sand into the prism, it will be found 
that the latter will contain the contents of the former three times ; that is, 
the volume of a square pyramid is one-third that of a square prism having 
an equal base and an equal altitude. 

The same ratio will be found true in the case of a triangular, or any 
other pyramid, as compared with the corresponding prism, and of the cone 
as compared with a cylinder. 

1291. The volume of a pyramid or of a cone is equal, there- 
fore, to the area of the base multiplied by one-third of the 
altitude. 
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1292. Frastoms of Pyramids and Oones. 

7. Find the volume of a square pyramid whpse altitude is 
12 inches, one side of the base measuring 6 inches. 

Find the volume of a square pyramid whose 
altitude is 6 inches, one side of the base measuring 
3 inches. / 3^ 

8. Find the volume of the frustum of a square 
pyramid whose altitude is 6 inches, one side of the 
upper base 3 inches, and one side of the lower base 6 inches. 

9. A square pyramid whose altitude measures 18 inches, 
and each side of whose base measures 
15 inches, is divided into two parts by 
a plane, FOHI, parallel to the base, 
the distance, EJ^ of the plane from 
the vertex, jE', being 6 inches. 

The ratio between the edge, EB^ 
of the whole pyramid and the edge, ^, 
EO, of the part cut off will be equal 
to that between EJ and EK\ that 
is, 6 : 18 = 1 : 3. The same will be -S' 
the ratio between BC and OH^ and the latter will be one-third 
of 15 inches long, or 5 inches. 

Find the volume of the large pyramid and that of the small 
pyramid. 

10. Each side of the upper base of the frus- 
tum of a square pyramid measures 5 inches; 
each side of the lower base measures 15 inches; 
the perpendicular distance between them meas- 
ures 12 inches. Find the solid contents. 

Find the convex surface of the above frustum. Find its 
entire surface. 





Note. — What is the slant height? 



602 ARITHMETIC. 

11. Find the total volume of three square pyramids, the alti- 
tude of each being 12 inches, and the areas of their bases being 25 
sq. in., 225 sq. in., and 75 sq. in., respectively. 






V76 15 6 

12. Find the number of cubic feet in a block of stone whose 
shape is that of a frustum of a square pyramid 4 feet high, each 
side of the upper base measuring 3 feet, and each side of the 
lower base 5 feet. 



The volume of the frustam of a pyramid is eqnal to the snm of 
the volumes of three pyramids, each having an altitude equal to that of the 
frustum ; the hase of one of them being equal in area to that of the lower 
base of the frustum, the base of a second being equal in area to that of the 
upper base of the frustum, and the base of a third being a mean propor- 
tional between the area of the other two. 

Base of first = 3 X 3 sq. ft. ; of second, 5 x 5 sq. fl. ; of third, V9 x 25 
sq. ft. »=» 15 sq. ft. 

Note. — The mean proportional between two numbers is equal to the 
square root of their product. 

13. Find the volume of the frustum of a square pyramid, its 
upper base containing 64 square inches, and its lower base 196 
square inches, its altitude being 18 inches. 



Note that the mean proportional between 64 and 196 is 8 x 14, 
or 112. Since each is multiplied by one-third of the altitude, the opera- 
tion is shortened by adding together the three areas, 64, 196, and 112, and 
multiplying their sum by one-third of 18. 

Calling the altitude A, the side of the large square 8^ of small square s, 
the volume V. we have 

y_ A(8^ -f 8« -h 88) 
3 
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The yolnme of the fruBtum of a cone is found in the same way 
M that of the frastam of a pyramid. 

I altitude (area upper base + area lower base + area mean proportional). 

Calling the radius of the upper base r, and that of the lower base i2, the 
area of the upper base will be xr^, of the lower base tB?^ of mean propor- 
tional rrrB. 

r=J^(irr2 + iri22+irri2) 

Since ir (or 3.1416) is a common factor, we can save time by first adding 
r*, i2*, and rR^ and then multiplying by ir. 

3 

14. The diameters of the bases of the frustum of a cone meas- 
ure 8 and 15 inches, respectively ; the altitude is 18 inches. 
Find the volume. 

16. How many cubic inches of water will a pan hold, whose 
lower base is. 12 inches in diameter, whose upper base is 16 inches 
in diameter, and whose depth is 6 inches ? How many gallons ? 



The pupils should make a frustum of a square pyra- 
mid of convenient size, and the three corresponding pyramids, as 
given in the rule. Fill the latter C 

with sand, and pour the contents 
of all three into the frustum. 

To make the frustum, draw 
two concentric circles. Lay off 
equal arcs, AB, BD, BE, ER 
Draw the chords and radii from the 
extremities of each chord. Draw 
the chords ah, hd, de, and ef. Cut 
out, after constructing a square for 
either the upper or the lower base, 
and taking care to provide flaps 
for pasting. 
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To get a mean proportional between ab and AB for one side of 
the base of the third pyramid, lay off a line ZT' equal in length to 
ab + AB, On this line construct a semicircle. 
Make IK equal to AB^ and at ^erect a perpendic- /^^ \ 
ular KAT, KM is a mean proportional between Id ^ka 



b 

ab and AB. 

1297. Obliqne Prisms. 

We have seen that a rectangle, ABCB, and a parallelogram, 
EFOHi are equal in area when the 
bases, AB 9ki\A EF^ and the altitudes, 
AD and HX, are equal, each to each. 

This can be shown by cutting both 
out of paper, and by shifting the tri- -^ B B 
angle HEXio the right side of the parallelogram. 




In a somewhat similar way, we can show that an 
obliqne prism is equal \r a 
right prism that has an equal 
base and an equal altitude. 

Make from a potato or a tur- 
nip an oblique prism having 
rectangular bases, and change it to a right prism of the same 
height by cutting and shifting a portion. 




The volume of any prism (or cylinder) is found by 
multiplying the area of the base by the altitude. 

1300. In the same way it can be shown that the volume of 
any pyramid or cone is equal to the product of the area of the 
base by one-third the altitude. 

1301. The Sphere. 

A sphere may be considered as made up of a great number of 
pyramids whose bases together make the surface of the sphere, 
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and whose vertices all meet at the center of the sphere, making 
their altitudes each equal to the radius of the sphere. 

The volume of a sphere is equal, therefore, to its surface X ^ 
radius. 

Surface = 4 great circles = 4 irS^ ; 

Volume = 4 ir^X:? =^^- 

3 3 

16. Find the volume of a sphere whose radius is 9 inches. 

17. What is the volume of a sphere whose diameter is 9 
inches ? 

Find the volume of a cone whose altitude is 9 inches, diameter 
of base 9 inches. 

How does the volume of the cone compare with the volume of 
the sphere ? 

How does the volume of the sphere compare with the volume 
of a cylinder 9 inches in diameter and 9 inches high ? 

1302. Take a clay sphere of a convenient size. Make a paper 
cylinder that will exactly contain it, the height of the cylinder 
being equal to the diameter of the sphere. Make a hollow cone 
of the same diameter and altitude. 

Place the sphere in the cylinder, carefully fill the cone with 
water, and pour it into the cylinder, which should then be filled 
to the top, showing that the volume of the cylinder is equal to 
that of the sphere and the cone together. 
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1303. Heasnres of Extension. 

Long Measure. 

12 inches (in.) ... 1 foot (ft.) 

3 feet 1 yard (yd.) 

5^ yards 1 rod (rd.) 

320 rods 1 mile (mi.) 

A furlong (fur.) = \ mile. 

SuRVEYOEs' Measure. 

7.92 inches 1 link (li.) 

100 links 1 chain (ch.) 

80 chains 1 mile 

1 chain = 4 rods = 66 feet. 

Square Measure. 

144 sq. in 1 square foot 

9 sq. ft 1 square yard 

30^ sq. yd 1 square rod 

160 sq. rd 1 acre 

640 acres .... 1 square mile 
10 square chains « 1 acre. 

Cubic Measure. 

1728 cu. in. . . . 1 cubic foot 
27 ca. ft 1 cubic yard 

1 cord « 128 cu. ft. 
1 bushel a 2150.4 cu. in. 
1 gallon — 231 cu. in. 



Measures of Oapaoity. 

Dry Measure. 

2 pints (pt.) ... 1 quart (qt.) 

8 quarts 1 peck (pk.) 

4 pecks 1 bushel (bu.) 

Liquid Measure. 

2 pints (pt.) ... 1 quart (qt.) 
4 quarts .... 1 gallon (gal.) 

A gill is \ pint. 

The capacity of tanks, vats, etc., 
is frequently expressed in barrels of 
31} gallons. 

1 qt. dry measure « 67} cu. in. 

1 qt. liquid measure = 57f cu. in. 

Heasnies of Weight. 
Troy Weight. 

24 grains (gr.) 1 pennyweight 

(pwt.) 

20 pennyweights, 1 ounce (oz.) 

12 ounces ... 1 pound (lb.) 

Troy weight is used in weighing 
gold, silver, precioos stones, etc. 

Afotheoabies' Weight. 
20 grains (gr) . 1 scruple (3) 

3 scruples 1 dram (3) 

8 drams 1 ounce ( S ) 

12 ounces .... 1 pound (ft)) 
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Apothecaries* weight is used in 
prescriptioDB. Drags are bought and 
sold by avoirdupois weight. The 
grain, the ounce, and the pound 
apothecaries' weight are the same 
as the corresponding denominations 
of troy weight. 

AvoiBDUFois Weight. 

16 ounces (oz.) . 1 pound (lb.) 
2000 pounds .... 1 ton (T.) 

1 lb. avoirdupois = 7000 grains. 
1 lb. troy = 5760 " 

1 oz. avoirdupois = 437|- " 
1 oz. troy = 480 " 

In weighing ores and coal at the 
mines and in calculating duties at 
the U. S. custom houses, the follow- 
ing table is used : 

28 pounds 1 quarter (qr.) 

4 quarters, 1 hundredweight (cwt.) 

20 hundredweight .... I ton (T.) 

1 cwt. - 112 lb. 1 T. - 2240 lb. 

Measures of Value. 

U. S. MOKET. 

10 mills 1 cent 

100 cents 1 dollar 

1 dime — 10c. 
1 eagle « |10. 

Enqlish Monet. 

12 pence (d.) . . 1 shilling (s) 
20 shillings ... 1 pound (£) 

1 farthing « } penny. 
£1 - (4.8665. 



The Canadian dollar is equal 
in value to that of the United 
States, and is also divided into 
100 cents. 

The French franc (fr.) = 
19.3/^, is divided into 100 cen- 
times (c). 

The Oerman mark (reichs- 
mark) (M.. m.) = 23.8^, is di- 
vided into 100 pfennigs (pf.). 

(finmlar Measure. 

60 seconds (") . . 1 minute (') 
60 minutes .... 1 degree (*^) 
360 degrees . 1 circumference 

Time Measure. 

60seconds(sec.) 1 minute (min.) 

60 minutes 1 hour (hr.) 

24 hours 1 day (da.) 

7 days 1 week (wk.) 

365 days 1 common year (yr.) 

366 days 1 leap year 

Years divisible by 4 and not 
by 100 are leap years. 

1892, 1896 are leap years. 

Years divisible by 100 but 
not by 400 are common years. 

1700, 1800, 1900 are common 
years ; 1600 and 2000 are leap years. 
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1304. Time between Bates. 

1. In the common method, by compound subtraction, each 
month is considered one of 30 days, regardless of its length. 

Example : Find the time between May 13, 1895 and March 
2, 1899. 

1899 3 2 Taking 30 days to the month, the 

1895 5 13 difference in time is found to be 3 

3 9 19 years, 9 months, 19 days. 

2. A more exact method is to take first the number of entire 

years, then the number of entire months, and lastly the number 

of days. 

May 13, 1895 to May 13, 1898 *=. 3 years. 

May 13, 1898 to Feb. 13, 1899 = 9 months. 

Feb. 13, 1899 to Mar. 2, 1899 = 17 days. 

Ana, 3 years, 9 months, 17 daiys. 

8. Another method is to find the difference in years and days. 

May 13, 1895 to May 13, 1898 = 3 years. 
May 13, 1898 to Mar. 2, 1899 = 293 days. 
Ar^, 3 years, 293 days. 

1305. Days of Graoe. 

Days of grace are not allowed in California, Idaho, New York, 
Oregon, Utah, Vermont, and Wisconsin. 

Answers in which days of grace are not included, are inclosed in a 
parenthesis. 

. When a note falls due on a Sunday or a legal holiday, it is 
generally payable on the next preceding business day. Some 
states, however, do not require payment until the next business 
day following. In these latter cases, banks include the extra 
days in calculating discount. 

In a majority of the states, days of grace are not allowed on 
sight drafts. 





The pupil can make a protractor by pasting one of the above on a stiff 
piece of paper and carefully cutting it out. 



MA THEM A TICS. 



Bowser's Academic Algebra. A complete treatise through the progressions, indad 
ing Permutations, Combinations, and the Binomial Theorem. Half leather, f 1.35. 

Bowser's College Algebra. A complete treatise for colleges and scientific schools. 
Half leather. $1.65. 

Bowser's Plane and Solid Geometry. Combines the excellences of Euclid with 
those of the best modem writers. Half leather. $1.35. 

Bowser's Plane Geometry. Half leather. 85 cts. 

Bowser's Slements of Plane and Spherical Trigonometry. A brief course 

prepared especially for High Schools and Academies. Half leather, j^i.oo. 

Bowser's Treatise on Plane and Spherical Trigonometry. An advanced 

work which covers the entire course in higher institutions. Half leather. ^1.65. 

nanus's Geometry in the Grammar Schools. An essay, together with illustrative 

class exercues and an outline of the work for the last three years of the grammar schooL 
5a pages. 35 cts. 

Hopkin'S Plane Geometry. On the heuristic plan. Half leather. 85 cts. 

Hunt's Concrete Geometry for Grammar Schools. The definitions and eie* 

mentary concepts are to be taught concretely, by much measuring, by the making of 
models and diagrams by the pupil, as suggested by the text or by his own invention. 
100 pages. Boards. 30 cts. 

Waldo's Descriptive Geometry. A large number of problems systematically ar- 
ranged and with suggestions. 90 cts. 

The New Arithmetic. By 300 teachers. Little theory and much practice. Also aa 
excellent review book. 330 pages. 75 cts. 

For Arithmetics and other elementary work see our list of books in Number, 
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English Language. 



Hyde's I.eU01U in English, Book I. For the lower grades. Contains exerdset 
for reproduction, picture Tessoos, letter writing, ums of parts 6L speech, etc 40 cts. 

Hyde's Lessons in English, Book II. For Grammar schools. Has enough tech- 
nical grammar for correct use of language. 60 cts. 

Hyde's Lessons in English, Book II with Supplement. Has, fai addition 

to the above, 1 18 pages of technical grammar. 70 cts. 
Supplemeat bound alone, 35 cts. 

Hyde's Adranced Lessons in English. For advanced classes in graimnar schools 
and high schools. 60 cts. 

Hyde's Lessons in English, Book 11 with Adranced Lessons. The Ad 

vanoed Lessons and Bode II bound together. 80 ds^ 

Hyde's Derivation of Words. 15 cts. 

Mathews's Outline of English Grammar, with Selections for Practice. 

The application of principles is made throui^ compoddon of original sente n c e s. 80 cts. 
Bnckbee'S Primary Word Book. Embraces thorough drills in arUculation and in 
the primary difficulties of spelling and sound. 30 cts. 

Serer'S Progressiye Speller. For use hi advanced primary, faitemcdhte, and gvaas- 
mar grades. Gives speUing, prommdation, defimtioB, aiid ose ol words, ya ela. 

Badlam's Suggestiye Lessons in Language. Being Part i and Appendix of 

Suggestive Lessons in Language and Reading. 50 cts. 

Smith's Studies in Nature, and Language Lessons. A combination of object 

lessons with language work. 50 cts. Part I bound separately, 25 cts. 

MeiklejOhn'S English Language. Treats salient features with a master's skill and 
with the utmost clearness and sim^cHy. #1.301 

MeiklejOhn'S English Grammar. Also composition, venificatfoB, psraphrasing, etc. 
For high schools and colleges, go cts. 

MeiklejOhn'S History of the English Language. 78 pages. Part iii of Eng- 
lish Language above, 35 cts. 

Williams's Composition and Rhetoric by Practice. For high school and coi- 

lege. Combines the smallest amount of theory with an abundance of practice. Revised 
edition. %\joo» 

Strang's Exercises in English. Examples hi Syntax, Aecideiice, aad Style for 
criticism and correction. 50 cts. 

Huffcutt's English in the Preparatory School. Piewnts ■■ practically as pos- 
sible some of the advanced methods of teaching English g^mmar and composition in the 
secondary schools. 25 cts. 

Woodward's Study of English. Discusses English teachmg from primary school to 
high collegiate work. 25 cts. 

Genung'S Study of Rhetoric. Shows the most practical discipline of students for tbi 
making of literature. 25 cts. 

GCSdchlld'S Book of Stops. Punctuation in Verse. lUustrated. xocts. 
Set also our Hit of booki Jor the study ofEttgiish Literature* 
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READING. 



Badlam's Suggestive Lessons in Language and Reading. A manual for pn- 

mary teachers. Plain and practical ; being a transcript of work actnally done in the 
school-room. ^1.50. 

Badlam's Stepping-Stones to Reading. — A Primer. Supplements the 283-page 

book above. Boards. 30 cts. 

Badlam'S First Reader. New and valuable word-building exercises, designed to follow 
the above. Boards. 35 cts. 

Bass's Nature Stories for Young Readers : Plant Life, intended to supple- 
ment the first and second reading-books. Boards. 30 cts. 

Bass's Nature Stories for Young Readers : Animal Life. Gives lessons on 

animab and their habit^. To follow second reader. Boards. 40 cts. 

Fuller's Illustrated Primer. Presents the word-method in a very attractive form to 
the youngest readers. Boards. 30 cts. 

Fuller's Charts. Three charts for exercises in the elementary sounds, and for combin- 
ing them to form syllables and words. The set for ^1.25. Mounted, $2.25. 

Hall's How to Teach Reading. Treats the important question: what children should 
and should not read. Paper. 25 cts. 

Miller's My Saturday Bird Class. Designed for use as a supplementary i«ader in 
lower grades or as a text-book of elementary ornithology. Boards. 30 cts. 

Norton's Heart of Oak Books. This series is of material from the standard imagin- 
ative literature of the English language. It draws freelv upon the treasury of favorite 
stories, poemst and songs with wtiich every child should become familiar, and whidi 
have done most to stimiuate the fancy and direct the sentiment of the best men and 
women of the English-speaking race. Book I, 96 pages, 25 cts.; Book II, 268 pages, 
45 cts.; Book III, 308 pages, 55 cts.; Book IV, 370 pages, 60 cts.; Book V, 378 pages, 
65 cts. 

Smith's Reading and Speaking. Familiar Talks to those who would speak well in 
public. 70 cts. 

Spear's Leaves and Flowers. Designed for supplementary reading in lower grades 
or as a text-book of elementary botany. Boards. 30 cts. 

Ventura's MantegaZZa'S Testa. A book to help boys toward a complete self-develop- 
ment, ^i.oo. 

Wright's Nature Reader, No. I. Describes crabs, wasps, spiders, bees, and somt 
uiiivalve moUusks. Boards. 30 cts. 

Wright's Nature Reader, No. II. Describes ants, flies, earth-worms, beetles, bar- 
nacles and star-fish. Boards. 40 cts. 

Wright's Nature Reader, No. III. Has lessons in plant-life, grasshoppers, butter- 
flies, and birds. Boards. 60 cts. 

Wright's Nature Reader, No. IV. Has lessons in geology, astronomy, world-life., 
etc. Boards. 70 cts. 

For advanced suppUmeniary reading see our list 0/ books in English Literature, 
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HISTORY. 



Sheldon's United States Hietonr. For gnunmar Khooh. Follows the " teaiinafy ** 
or labontonr pbo. " By it the child is not robbed of the right to do his own think- 
ing.*' Half leather. #1.25. 

Teecher't lUniul to Sheldon'e United States History, a key to the above 

system. 6octs. 

Sheldon's General History. For high school and college. The only general history 
following the "seminary" or laboratory plan now adrocated by leading teacbeia. 
Half leather. $1.75. 

Sheldon's Greek and Roman History. Contahis the first 950 pages of the abore 

book. #1.00. 

Teacher's Manual to Sheldon's History. Puts into the instructor's hand the kty 
to the above system. 85 cts. 

Sheldon's Aids to the Teaching of General History. Gives also list of moat 

essential books for a reference library. lo cts. 



Thomas's History of the United States. For schools, academies, and the general 
reader. A narrative history with copious rei~ 
illttstrated. 53a pages. Half leather, ^x.35. 



reader. A narrative history with copious references to sources and authorities. Fully 

■Malf ' 



Shnmway's A Day in Ancient Rome, with 59 uiustrations. should find a pbu« 

as a tuppUmtntary rtatUr in every high^echool class studying Cicero, Horace, Tad* 
tus, etc. 75 cts. 

Old South Leaflets. Reproductions of important political and historical papers, ac- 
companied by useful notes. Each, 5 cts. and 6 cts. For titles see separate lists. P:r 
hundred, $1 00. 

Allen's History Topics. Covers Ancient, Modem, and American history, and gives an 
excellent list of books of reference, lai pages. Paper. 30 cts. 

Fisher's Select Bibliography of Ecclesiastical History. An annotated list of 

the most essential books for a theological student's library. 15 cts. 

Hall's Method of Teaching History. '*IU ezceUence and helpfulness ought to 
secure it many readers." — Th4 Nation, j^i.jo. 

Phillips' History and Literature in Grammar Grades. A paper read before the 

Department of Superintendence, at Brooklyn, N.Y. Paper. 15 cts. 



See also our list of Old SouA Leaflets. 
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Elementary Science. 



Bailey's Grammar School Physics. A series of inductire lessons in the elements 
of the science. In fires*. 

Ballard's The World of Matter. A guide to the study of chemistry and mineralogy; 
adapted to the general reader, for use as a text-book or as a guide to the teacher in giving 
object-lessons. 264 pages. Illustrated. $1.00. 

Clark's Practical Methods in Microscopy. Gives in detail descriptions of methods 

that will lead the careful worker to successful results. 333 pages. Illustrated. |z.6o. 

Clarke's Astronomical Lantern, intended to familiarize students with the constella- 
tions by comparing them with fac-similes on the lantern face. With seventeen slides, 
giving twenty-two constellations. $4.50. 

Clarke's How to find the Stars. Accompanies the above and helps to an acquaintance 
with the constellations. 47 pages. Paper. 15 cts. 

Guides for Science Teaching. Teachers' aids in the instruction of Natural History 
clasies in the lower grades. 

I. Hyatt's About Pebbles. a6 pages. Paper. 10 cts. 
II. Goodale*s A Few Common Plants. 61 pages. Paper. 20 cts. 

III. Hyatt's Commercial and other Sponges. iTlustratea. 43 pages. Paper. 20 cts. 

IV. Agassiz's First Lessons in Natural History. Illustrated. 64 pages. Paper. 

35 cts. 
y. Hyatt's Corals and Echinoderms. Illustrated. 3a pages. Paper, ^o cts. 
VI. Hyatt's Mollusca. Illustrated, re pages. Paper. 30 cts. 
Vil H^-att's Worms and Crustacea. Iflustrated. 68 pages. Paper. 30 cts. 
VIII. B yatt's Insecta. Illustrated. 324 pages. Cloth. II1.25. 
XII. f rosby's Common Minerals and Rocks. Illustrated. 300 pages. Paper, 40 
cts. Cloth, 60 cts. 
XIII itichard's First Lessons in Minerals. 50 pages. Paper. 10 cts. 
• XIV Bowditch's Physiology. 58 pages. Paper. 20 cts. 

XV Qapp's 36 Observation Lessons in Minerals. 80 pages. Paper. 30 cts. 
XVI. Phenix's Lessons in Chemistry. In press. 
Pupils' Note-Book to accompany No. 15. 10 cts. 

Rice's Science Teaching in the School, with a course of instruction in science 
for the lower grades. 46 pag s. Paper. 35 cts. 

Ricks^s Natural History Object Lessons. Supplies information on phnts and 

their products, on animals and their uses, and gives specimen lessons. Fully illustrated. 
33a pages. #1.50. 

Ricks's Object Lessons and How to Give them. 

Volume I. Gives lessons for primary grades, aoo pages. 90 cts. 

Volume II. Gives lessons tor grammar and intermediate grades. 312 pages. 90 cts. 

Shaler'S First Book in Geology. For high school, or highest class in grammar school 
t-pk pages. Illustrated. %i.co, 

Shaler'S Teacher's Methods in Geology. An aid to the teacher of Geology. 

74 pages. Paper. 25 cts. 

Smith's Studies in Nature. A combination of ratural history lessons and language 
work. 48 pages. Paper. 15 cts. 

Sent by mail postpaid on receipt of price. See also our list of books in Science 
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